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1 System Overview 


1.1 General Description 


SC9832 is a highly integrated application processor with embedded TD-LTE, LTE FDD, 
TD-SCDMA/HSPA(+), WCDMA/HSPA(+) and dual GSM/GPRS/EDGE to support DSDS 
and DSDA. It consists of Quad-core ARM Cortex-A7MP core as application processor, 
which includes a NEON multimedia processing engine, Dual-core ARM® mali400MP as 
3D graphics accelerator, multi-standard multi-media accelerators and advanced audio 
subsystem. The specially optimized architecture of SC9832 can achieve high 
performance and low power for a lot of applications. Proprietary architectures and 
algorithms were developed for low power ASIC design and power management. Unique 
techniques are used for noise/offset calibration and cancellation. Overall, SC9832 chip 
Set presents a high cost-effective platform for five mode Android mobile devices. 


1.2 Shark-L Features 


1.2.1 Platform Features 


MCU subsystem 


Z 
о 
те 
Ф 


Quad-core АВМ® Cortex™ A7MP processor, up to 1.5GHz 

32 KB L1 І-сасһе and 32 KB L1 D-cache, 512KB L2 cache 

64 KB on-chip SRAM 

NEON multimedia processing engine with SIMDv2/VFPv4 ISA support 
High performance multi-layer AXI bus system and low power APB system 
Support 32-bit ARM and 16-bit Thumb instructions 

32 KB on-chip ROM for laboratory or factory programming and system boot 
Support boot from NAND, USB, UART, eMMC 

Support memory re-mapping mechanism 

Dedicated DMA with 32 logical request channels 

General purpose RTC timers for task schedule and system timing recording 
System timer with 1 ms counting scale 

Watchdog timer for system crash recovery 

Bus monitors for MCU system debug or performance analysis 

JTAG port for in-circuit emulation 

Support UID and secure boot 

Support DVFS technology with voltage ranging fro 0.9V to 1.0V 


* ARM® Cortex™ is a registered trademark of Advanced RISC Machines Limited. 


External memory interface 


V1.0 


Support NAND flash 

Support eMMC 4.5 

Support LPDDR2, LPDDR3 

Supporting the following memory combinations: 


е eMCP(eMMC/LPDDR2) 
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eMMC + ЕР DDR3 

NAND flash is supported by NAND controller, with the following features: 
Support SPI Nand 

eMMC flash is supported by eMMC controller, with the following features: 
Support 1.8V ИО 

Support 1.8 or 3.0V VCCQ 

Support 1/4/8-bit device 

Compliance to eMMC4.5 

LPDDR2/LPDDR3 is supported by DDR Controller, with the features list below: 
Support only 1.2 V devices 

support 16 bit and 32 bit devices 

Support up to 2 chip select channels (2 CS) 

Support up to 16G Bit devices 

Clock up to 640(LPDDR3)/533(LPDDR2) MHz 


Peripheral and connectivity interfaces 


Support tri-SIM cards, both 1.8 V and 3.0 V devices 

Support three SDIO 3.0 

Support USB 2.0 High speed OTG 

Support USB HSIC 

Support UART 

Support SPI, support both master and slave, support 3-wire SPI, 4-wire SPI and 


synchronous SPI 


1.2.2 


V1.0 


Support IIS ( PCM), for audio codec connection 

Support 3-column x 3-row keypad with internal pull-up resistors 
Support І2С interfaces 

More than 200 GPIO pins 

Four PWM outputs 

Support SIM/USIM 

Support 2-pair digital MICs 


Modem Features 
TD-LTE/ LTE FDD baseband 


Compatible with 3GPP Release Release 9 

Support TDD/FDD LTE Category 3 i.e., DL 100 Mbps/UL 50 Mbps with 2х2 ММО 
Support TDD/FDD LTE Category 4 i.e., DL 150 Mbps/UL 50 Mbps with 4x2 MIMO 
Support dual-layer beamforming with DCI format 2B decoding and TM8 


Support TDAV (Timing Advance Measurement) measurement and UE measures 
and reports its receive-transmitting timing difference 


Support PWS (Public Warning System) and CMAS receiving 


Support different data rate at different BW (scalable), 150Mbps at 20MHz, 100 
Mbps at 20 MHz, 50 Mbps at 10 MHz, 25 Mbps at 5 МНЕ, etc. 


Support bands : 
e TD-LTE : Band 38, Band 39, Band 40, Band 41 
e LTE FDD : Band 7, Band 1, Band З, Band 17 
Cryptographic Algorithms: UEA1/UIA1:SNOW-3G, UEA2/UIA2:AES, 
UEA3/UIA3:ZUC 
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WCDMA/HSDPA/HSUPA baseband 


Release 99 WCDMA up to UE Class 384kbps for both uplink and downlink 
Release 7 HSDPA, up to 21Mbps(Category 14) 

Release 7 HSUPA, up to 5.76Mbps(Category 7) 

Diversity Reception and soft combining over two receive antennas. 
Receive Decimation Filters and chip-level Matched Filter. 


Compensation Filters to offset phase/gain distortions from receive radio frequency 
circuitries. 


Real-time acquisition and measurement of WCDMA signals over multiple radio 
links 


Individual tracking and demodulation of each WCDMA signal in each radio links 
Multi-stage Automatic Gain Control 

DC Offset Compensation 

Frequency Tracking Control over local oscillator 

QPSK, 16QAM and 64QAM Log-Likelihood-Ratio (LLR) Estimation 
De-interleave and removal of the rate-matching per 3GPP specification. 
Integrated Hybrid Automatic Repeat reQuest (HARQ) Memory 
Discontinuous Receive (DRX) Low Power Controller 

Real-time Turbo Encoder/Decoder 

Real-time Convolutional Encoder/Viterbi Decoder 

Interleave and Rate-matching per 3GPP specification on the uplink 
User Long Code and Short Code Generation 

Transmit QPSK Mapping, Spreading and Scrambling 

Transmit Gain Controls 

Transmit Pulse-Shaping Filters and Interpolation Filters 

Hardware KASUMI ciphering engine 

HSDPA equalization 

HSSCCH-less operations 

WCDMA support diversity receiving 


TD-SCDMA/HSDPA/HSUPA baseband 


Compatible with TD-SCDMA (TDD LCR) standard in 3GPP Release 7 
Support 1880-1920 and 2010-2015 bands 

Support HSDPA 2.8Mbps (category 15) 

Support HSUPA 2.2 Mbps (category 6) 

Support HSPA+ downlink 4.2Mbps (category 24) 

Cryptographic Algorithms: UEA1(f8) and UIA1(f9) 


GSM/GPRS/EDGE baseband 


V1.0 


Compatible with GSM/GPRS/EDGE Release 1999, GSM850, GSM900, DCS1800, 
and PCS1900 recommendations 


Complete in-phase and quadrature (І/О) component interface between the Digital 
Signal Processor (DSP) and RF module 


EGPRS class12, type B (MCS1-9 in downlink and MCS1-9 in uplink) 
Cryptographic Algorithms: А5/1 A5/2 A5/3,GEA1, GEA2, СЕАЗ 
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Multi-mode 


Support TD-L/TD-SCDMA/GGE or TD-LTE/LTE FDD/WCDMA/GGE CSFB 
Support DSDS, DSDA, SVLTE(CMCC dual standby type1) 

Support GGE+TD-LTE/LTE FDD/TD-SCDMA/WCDMA/GGE 

VoLTE and RCS 


Voice and audio codec 


Quad vocoders for adaptive multi-rate (AMR), enhanced full rate (EFR), half rate 
(HR), and full rate (FR) 


Dial tone generation 

Voice memo 

Noise reduction 

Echo suppression/echo cancellation 

Digital sidetone generator with programmable gain 


1.2.3 Multimedia Features 


3D Graphics 


Ш Support OpenGL ES1.1/1.2/2.0 3D graphic 
W Support OpenVG 1.1 
m Up to 50M Tris/s, 921MPix/s @ 512Mhz 


LCD display 


ш integrated display controller (Dispc), support MCU IF, RGB IF 
ш integrated МІРІ DSI, support 


e  4dgata lanes 


e Compliance to МІРІ Alliance specification for Display Serial Interface, 
version 1.01.00 


e Compliance to МІРІ Alliance specification for Display Pixel Interface (DPI-2), 


version 2.00 

e Compliance to МІРІ Alliance specification for Display Bus Interface, version 
2.00 

e Compliance to МІРІ Alliance specification for Display Command Set, version 
1.02.00 


e Compliance to МІРІ Alliance specification for D-PHY, version 1.00.00 
Supports panel resolution up to WxGA(1280x800) 


Support 2 layers, one is image and another is OSD; 

Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK 
data format in image layer; 

Support RGB888/RGB565/RGB666/RGB555/PACK data format in OSD layer 
Support dithering, RGB888-» RGB666, RGB888->RGB565 

Support 16-, 18- and 24-bits DPI/eDPI output 

Support 8-, 9-, 16-, 18-, and 24-bits DBI output 

Support TE function when in DBI/eDPI output 


Image Sensor Interface 


Ш Support JPEG image sensor sizes up to 8M pixels 


V1.0 


Spreadtrum Communications, Inc., Confidential and Proprietary 18 of 1554 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


Support YUV image sensor sizes ир to 3M pixels 
Support raw-RGB image sensor sizes up to 13Mpixels 


Support image sensor data YCbCr, and JPEG format, support both CCIR601 and 
CCIR 656 


Integrated MIPI CSI, support 
4 data lanes 


Compliance to MIPI Alliance specification for Camera Serial Interface2 (CSI-2), 
version 1.00 


Compliance to MIPI Alliance specification for D-PHY, version 1.00.00 


Image signal processor 


Video codec 


V1.0 


Support scaling down/up functions, scaling factors from 1/4 to 2 
Support hardware rotation 


Support JPEG decoder baseline profile, as defined in ISO/IEC 10918-1, with sizes 
up to 8M pixels, and color format YUV444, YUV422/YUV422R, YUV420, 

YUV411/YUV411R or gray scale 
Support JPEG encoder baseline profile, as defined in ISO/IEC 10918-1, with sizes 
up to 8M pixels, and color format YUV422 or YUV420 


Support PNG, GIF decoder 


Raw RGB space 

Black Level Calibration (BLC) 

Non-Linear Calibration (NLC) 

Lens Shading Correction (LENS) 

Auto White Balance (AWB) related 

Noise Reduce (NSR) 

Auto Gain Control(AGC) 

Color Filter Array (CFA) 

Full RGB space 

° Color Matrix Correction (СМС) 

° Gamma Correction (GMC) 

е High Dynamic Range (HDR) 

e Color Conversion and Enhancement (CCE) 

YUV space 

Pre-filter 

Bright Adjustment 

Simple Contrast Adjustment 

Auto Contrast Adjustment base histogram statistics (AUTOCONT) 
Auto Focus monitor (AF) of custom interested region 
Edge Enhancement 

False Color Suppression (FCS) 

Emboss 

Color Saturation Suppression in low light level region 
Color Saturation Adjustment in typical cases 

YIQ space 

e Y Gamma Correction 

° Auto Exposure(AE) 

e — Anti-flicker 


H.264 encoder for Baseline Profile upto Level 3.1 1080р 30fps 
MPEG4 encoder for Simple Profile upto 1080p 30fps 
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W Н.264 decoder for Baseline Profile, Main Profile and High Profile upto Level 4.1 
1080p 30fps 

ш H264 stereo decoding 720p 30fps 

B MPEG4 decoder for Simple Profile, Advanced Simple Profile upto 1080p 30fps 

ш Н.263 decoder for Baseline profile upto 1080p 30fps 

ш Real video decoder for profilr 8/9/10 upto 1080p 30fps 

WB \/С1 decoder for simple profile, main profile upto high level 1080р 30fps 

ш  VP8 decoder for upto 1080p 30fps 

B Multiple codec: supports up to 1 decoding and 1encoding processes 


simultaneously, each process can have a different format 
Ш Support H.264 HP encoding 
Graphic Signal Processor 


Ш Support 2 mode of 2 layer alpha blending and color key.(layerl is bottom layer,layer2 is 
uppermost layer), 


Ш Support image and OSDs blending; OSDs blending; 
Ш Support clipping; 
Ш Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 
Ш Support layer! scaling from 1/4-4, and in fetch phase, implement 1/2, 1/4 down sample 
before scaling. No support scale up and down in different direction synchronously 
Ш Support alpha scaling. 
Ш Support BitBlt 
Ш Support command queue mode for BitBlt (only for layer2 ) 
Ш Support dithering КСВ888 to RGB565; 
Ш Support endian configures. 
Audio codec 
ш Wavetable synthesis up to 64 tones 
m Support MP3/AAC/AAC+/WMA/DRA/AMR-NB decoding 
m PCM record and playback 
ш Digital audio playback 
1.2.4 Package 


ш Type: fc VFBGA 

Size: 11.7 X 11.7 mm 
Height: 0.9mm maximum 
Ball count: 477 balls 

Ball pitch: 0.40mm 


1.3 Chip Architecture 


The following figure shows The chip-level functional block diagram of Shark-L. 
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Figure 1-1 SC9832 chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by 
absorbed moisture and temperature. ALL the chips are MSL 3, which had been 
marked on the label for every package. 


Date 2014/7/24 
PKG Type fcVFBGA 
ee a 2L FC BGA 
Device Name Shark L 
Body Size 11.7X11.7 mm 
Ball count 492 

Ball Pitch 0.4mm 
Ball Size 0.25mm 
Ball Matrix 29X29 


2.1 Top Marking Definition 


Ф = Reserved 
Version Number 
ЕЕ Serial Number 


SCXXXXXX Mode selection 
XXXXXXXX dis 


XXXX YYWW > Production date code 


> Internal code 
Figure 2-1 Top marking definition 
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2.3 Package Outline 
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NOTES: 
All DIMENSIONS AND TOLERANCE CONFORM TO ASME Y14.54—1994. 
TERMINAL POSITIONS DESIGNATION PER JESD 95-1, 5РР-010. 


CORNER DETAILS PER STATS ChipPAC OPTION. 


1. 
2. 
PIN 1 IDENTIFIER САМ BE CHAMFER, INK MARK, METALLIZED 
MARK OR SHINY DOT, MUST BE BUT LOCATED WITHIN ZONE INDICATED. 
6. 
fi 


REFLOW BALL DIAMETER. 
COMPLIANT TO JEDEC МО-266, NO EXACT VARIATION. 
RAW SOLDER BALL SIZE DURING ASSEMBLY IS 90.25MM. 


Figure 2-3 Package outline 


| A |--- | — | 0.950 | 


|b | 0200 | 0.250 | 0.300 | 


Figure 2-4 Package parameters 
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2.4 Reflow Profile 


000 1200 2400 360.0 
Т1те (5) 


Figure 2-5 Reflow profile 


Note: 

1. Recommended reflow profile for lead-free solder paste 
= Ramp at 1-2°C per second to 245+/-5°C 
= Dwell at 235°C for 10 seconds 
= Dwell at 217°C for 30-605 
= Total reflow time is about 220-270 $ 
m Cold down ramp < 4°C/s 

2. Recommended solder paste type 
m SnAgCu solder paste 
= Metal contents should be about 88.5% 

3. Recommended parameter for stencil making 
= Metal mask thickness: 5 mils 
m Opening area ratio: 100% 
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3 Pin Information 


3.1.1 Pin symbol descriptions 
The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


[Feld | Sumo [Teen — — o 
т [шшш YY 
о [эшш — 7. 
[P Power pn mpu нот онот ронеганру — — _ 


Power pin, input from external or floating to use internal LDO 
power supply 


O ЕЕ ООО 
C eo Готан 


Power supply for core, the power source can derive from 
ЖРОУЕ external DODCCORE 
Power supply for ARM, the power source can derive from 
meen external ОСОСААМ 
VIO1 Power supply for I/O, the power source can derive from 
VDD18 
VIO2 Power supply for I/O, the power source can derive from 
VDD18 or VDD28 
POS P ly for DDR IO, th derive f 
ower supply for , the power source can derive from 
VDDMEM | DCDCMEM 
Power supply for Digital Camera IO, the power source can 
VCAM derive from VDDCAMA or VDDCAMD or VDDCAMIO or 
VDDCAMMOT 
VSD Power supply for SDIOO IO, the power source can be from 
VDD_SDIO 


VNFO Power supply for NAND flash IO, the power source can derive 
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| Field | Symbol Type Description 
from VDD18 or VDD28 


VNF1 Power supply for NAND flash and EMMC IO, the power 
source can derive from VDDEMMCIO 


VSIMO 
/VSIM1 
/VSIM2 


[r j 3 (N C 


Power supply for SIM card 0/1/2, the power source are 
VDDSIMO/VDDSIM1/VDDSIMe2. 


3.1.2 Pin List 
Table 3-2 Pin List 


ADI Interface 

AH19 ADI_D VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 іе=0,0е=1,0 ADI data line 

AG19 ADI_SCLK VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 іе=0,0е=1,0 ADI clock output 
AG18 ADI SYNC VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 іе=0,0е=1,0 ADI sync signal output 
AE22 ANA_INT VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 PMIC interrupt input 
АН21 XTL_BUF_ENO VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 СРО sleep control 
AJ21 XTL BUF EN1 VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 СРІ sleep control 
AH22 AUD_ADDO VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 іе=1,0е=0 Audio ADC data 
AJ20 AUD ADSYNC VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 іе=1,0е=0 Audio ADC sync 
АЕ21 AUD_DADO VIO1 1.8V,4.7K/20K | БОК 2/4/6/8 іе=0,0е=1,0 Audio DAC data0 
AF19 AUD_DAD1 VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 іе=0,0е=1,0 Audio DAC data1 
AH20 AUD DASYNC VIO1 1.8V,4.7K/20K | БОК 2/4/6/8 іе=0,0е=1,0 Audio DAC sync 
AH23 AUD SCLK VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 ie=0,0e=1,0 Audio clock output 
AG22 CHIP_SLEEP VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 АР sleep control 
AF20 CLK_32K VIO1 1.8V,4.7K/20K | БОК 2/4/6/8 32K clock input 
AF2 | EXT_RST_B vio1 | 1.8v,4.7K/20K | 50K | 2/4/6/8 Кз ONE 
А23 РТЕЗТ VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 Production test pin 
CCIR Interface 
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А9 CCIRD[O] VCAM | 1.8V,47K/20K | 50K | 2/4/6/8 522. CCIR data 0 
св CCIRD[1] VCAM | 1.8V,4.7K/20K | 50K | 2/4/6/8 Notun sees. | CCIR data 1 
A8 CMMCLK VCAM | 1.8У,47К/20К | 50K | 2/4/6/8 ven of КЕЛШ master 
E8 CMPCLK VCAM | 1.8V,4.7K/20K_| 50K | 2/4/6/8 52. a Sensor pixel clock 
F8 CMPDO VCAM | 1.8У,47К/20К | 50K | 2/4/6/8 НИЕ И ыы 
Е9 CMPD1 VCAM | t8V,47K/20K | 50k | 2/4/6/8 ЕУ ШШ ы 
08 CMRSTO VCAM | 1.8V,4.7K/20K | 50K | 2/4/6/8 Notun sees. | CMOS sensor reset 0 
09 CMRST1 VCAM | 1.8V,4.7K/20K | 50k | 2/4/6/8 Notun sels | CMOS sensor reset 1 
DSP JTAG 
АЈ5 DRTCK LTE vio1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 ie-0,0e-1,0 | DSP JTAG RTCK 
AJ6 DTCK LTE Мот | 1.8V,4.7K/20K | 50K | 2/4/6/8 (9-1,06-0М40 | DSP JTAG ТСК 
AH6 DTDI LTE VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 E 99-0 WP. | psp JTAG TDI 
AG6 | ОТО LTE VIO1 | 1.8v,4.7K/20K | БОК | 2/4/6/8 ie-0,0e=1,0 | DSO JTAG TDO 
AH5 | DTMS_LTE Мот | 1.8V,4.7K/20K_| 50K | 2/4/6/8 е-І,ов-Ом | DSP JTAG TMS 
EMMC Interface 
D7 EMMC_CLK VNF1 | 1.8V,4.7K/20K | БОК | 2/4/6/8 ie=0,0e=1,1 | EMMC clock 
D5 EMMC_CMD VNF1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 di 0€=0,WP | EMMC CMD signal 
C4 EMMC. DO VNE1 | 1.8V,4.7K/20K | БОК | 2/4/6/8 ie-0,0e-1,0 | EMMC data 0 
B7 EMMC D1 VNF1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 570,00-0'"P | EMMC data 1 
АЗ ЕММС D2 VNF1 | 1.8V,47K/20K | 50K | 2/4/6/8 2.” EMMC data 2 
D4 EMMC_D3 VNF1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 e=0,08=0.WP | EMMC data 3 
В5 EMMC_D4 VNF1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 E ONE EMMC data 4 
E5 ЕММС 05 VNF1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 (6-0,08-0Мр | EMMC data 5 
C7 EMMC_D6 УМЕ1 | 1.8/,47К/20К | БОК | 2/4/6/8 ie=0,0e=1,0 | EMMC data 6 
E? ЕММС 07 УМЕЛ | 4.8V,4.7K/20K | 50K | 2/4/6/8 ie=0,0e=1,0 | EMMC data 7 
B3 EMMC_RST VNFi | 1.8V,4.7K/20K | 50K | 2/4/6/8 970,06-0P. | EMMC reset 
B4 GPIO105 VNF1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 -0,09-0€P. | GPIOIS 
IIS Interface 
AH27  |IISOCLK мої | 1.8V,47K/20K | 50K | 2/4/6/8 2. 12$ port 0 bit clock 
AH28 | 8001 VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 ou eo 125 port 0 data input 
AG27 | 13000 VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 1... 125 port 0 data ouput 
AJ27 IISOLRCK VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 ңе. 125 port 0 Left/Right clock 
AF27 | IISICLK Мої | 1.8V,47K/20K | 50K | 2/4/6/8 2. 12$ port 1 bit clock 
AF29 | 15101 VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 2. 125 port 1 data input 
AF28 | IIS1DO VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 2. 125 рой 1 data ouput 
AG28 | IIS1LRCK VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 2 125 port 1 Left/Right clock 
Keypad Interface i 
E25 KEYIN[0] VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 к 0€=0.WP | Keypad input 0 
E24 KEYIN(1] Мої | 4.8v,4.7K/20K | 50K | 2/4/6/8 тЫ 08=0,WP | Keypad input 1 
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ie=1,0e=0,wp ; 
C23 KEYIN[2] VIO1 | 1.8V,4.7K/20K | 50K 2/4/6/8 dofun sad Keypad input 2 
D23 KEYOUTT[O] VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 ie-0,0e-1,0 Keypad output 0 
B22 KEYOUT[1] VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 ie=oe=0,wpdo | Keypad output 1 
ie=1,0e=0,wp 
B23 KEYOUT[2] VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 Keypad output 2 
LCM Interface 
іе-1,0е-0,м/р 
AF11 LCM_RSTN VIO1 2/4/6/8 do,fun sel-3 ЕСМ reset control 
ie=1,0e=0,wp 
АС11 DSI TE VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 LCM FMARK 
Digital Microphone Interface 
ie21,0e20,wp | Digital microphone 
B27 MEMS_MIC_CLKO | VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun sel-3 interface cidek 0 
ie21,0e20,wp | Digital microphone 
B28 MEMS MIC CLK1 | VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 КЕТЕ тіепас сія 
MEMS МІС DAT ie=1,oe=0,wp | Digital microphone 
A27 AQ VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 interface data 0 
MEMS_MIC_DAT ie21,0e20,wp | Digital microphone 
C27 А1 VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 боп sel-3 М, data 1 
ARM JTAG 
АЕб MTCK VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 оа ;09=0№рР | ARM JTAG ТСК 
AF6 MTMS Мот | 1.8v,4.7K/20K | 50K | 2/4/6/8 е-1,08-0МР | ARM ЛАС TMS 
бігар Рт 
ie=1, 
A5 NFD[0] VNFO | 1.8V,4.7K/20K | 50K 2/4/6/8 oe=0 | іе=0,0е=0 Strap pin 
,wpu 
ie=1, 
A6 NFD[1] VNFO | 1.8V,4.7K/20K | 50K 2/4/6/8 oe=0 | іе=0,0е=0 Strap pin 
,wpu 
ie=1, 
B6 NFD[2] VNFO | 1.8V,4.7K/20K | 50K 2/4/6/8 oe=0 | іе=0,0е=0 Strap pin 
,wpu 
ie=1, 
B8 NFD[3] VNFO | 1.8V,4.7K/20K | 50K 2/4/6/8 oe=0 | іе=0,0е=0 Strap pin 
,wpu 
RF Control Interface 
ie=1,0e=0,wp ; 
J28 RFCTL[0] VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 RF control pin 
ie=1,oe=0,wp ; 
J27 RFCTL[1] VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 RF control pin 
ie=1,0e=0,wp ‚ 
125 ВЕСТЦ10) VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 RF control pin 
іе-1,0е-0,м/р А 
N29 ВЕСТЦ11) VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 RF control pin 
іе-1,0е-0,м/р | 
М26 RFCTL[12] VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 RF control pin 
ie=1,0e=0,wp | 
N28 RFCTL[13] VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 RF control pin 
ie=1,oe=0,wp š 
N27 ВЕСТЦ14) VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 RF control pin 
ie=1,oe=0,wp ; 
E29 RFCTL[15] VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 RF control pin 
ie=1,0e=0,wp | 
F28 RFCTL[16] VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 RF control pin 
іе-1,0е-0,м/р Я 
Н26 ВЕСТЦ17) VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun sel-3 RF control pin 
ie=1,0e=0,wp ; 
G29 RFCTL[18] VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 RF control pin 
ie=1,0e=0,wp р 
G25 RFCTL[19] VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 RF control pin 
ie=1,oe=0,wp ; 
K29 RFCTL[2] VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun sel-3 RF control pin 
ie=1,0e=0,wp ; 
G28 RFCTL[20] VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 RF control pin 
іе-1,0е-0,м/р | 
К24 ВЕСТЦ21) VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 RF control pin 
F26 RFCTL[22] VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 ie=1,oe=0,wp RF control pin 
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do,fun sel-3 
H29 | RFCTL[23] МОТ | 1.8v,4.7K/20K | 50K | 2/4/6/8 Notun secs | RF control pin 
H27 RFCTL[24] VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 12. RF control pin 
H28 RFCTL[25] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 Fre ы, RF control pin 
J26 | RFCTLI26] vio1 | 1.8v,4.7K/20K | 50K | 2/4/6/8 Notun secs | RF control pin 
M25 ВЕСТЦ271 VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 2. RF control ріп 
P28 RFCTL[28] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 о RF control ріп 
№24 | ВЕСТЦ29) VIO1 | 1.8v,4.7K/20K | 50K | 2/4/6/8 Notun secs | RF control pin 
K28 RFCTL[3] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 ке U) RF control ріп 
L29 | RFCTLIA] vio1 | 1.8v,4.7K/20K | 50K | 2/4/6/8 Notun secs | RF control pin 
L28 ВЕСТЦ5] VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 2. RF control ріп 
K26 RFCTL[6] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 іі. RF control ріп 
k25 | ВЕСТЦТ) vio1 | 1.8v,4.7K/20K | 50K | 2/4/6/8 Notun ses ВЕ control pin 
M27 ВЕСТЦ8] Мої | 1.8V,47K/20K | 50K | 2/4/6/8 dan Bee RF control pin 
M28 RFCTL[9] VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 а" RF control ріп 
N26 RFFE_SCKO VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 22 ВЕ МІРІ clock 
R28 | RFFE_SDAO VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 2. RF МІРІ data 
E27 | RFSCKO Мот | 1.8V,4.7K/20K | 50K | 2/4/6/8 Notun secs. | RF SPI 0 clock output 
H25 RFSCK1 VIO1 | 1.8V,A7K/20K | 50K | 2/4/6/8 2. RF SPI 1 clock output 
E28 RFSDAO VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 USED RF SPI 0 data line 
F25 | RFSDAt МОТ | 1.8v,4.7K/20K | 50K | 2/4/6/8 dofun secs. | RF SPI 1 data line 
F24 RFSENO VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 ма RF SPI 0 chip select 
J25 RFSEN1 мот | 4.8v,4.7K/20K | 50K | 2/4/6/8 . RF SPI 1 chip select 
ІС E 
C10 SCLO voam | АЛЕ 1 ок | одев ш ол I2C port 0 SCL 
B9 SDAO VCAM | Fon 847 | sok | ов iria І2С port 0 SDA 
D28 SCL2 мот | kag SKET | sok | 24618 2. 12С port 2 SCL 
C28 SDA2 мот АЛЕ | sok | zmes акш І2С port 2 SDA 
027 SCL3 мо2 | Arnie. | SOK | 2/4/6/8 2. I2C port 3 SCL 
026 | SDA3 vioz | 18/30/18 | sok | zmen 4... І2С port 3 SDA 
SDIO Interface 
AHi6 | SDO CLKO ск aoe eee ja pum SDIO port 0 clock 
AF16 | $00 СМО eo M ы ae genes SDIO port 0 CMD 
AF15 | 300 010] TONES ME Pe gel SDIO port 0 data 0 
AH17 | 300 ОП] _— ea за ы pe pel SDIO port 0 data 1 
AF18 | 300 0/2] TNI d ы SDIO port 0 data 2 
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1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp 
AE18 | $00 013] VSD Р А, бок |j болип selg | SDIO port 0 data 3 
ie=1,0e=0,wp 
AG15 | SD1_CLK VIO1 | 3.0,47K/70K | 60K | 2/4/6/8 dofun selg | SDIO port 1 clock 
іе-1,0е-0,м/р 
AF14 | $01 СМО VIO1 | 3.0V,47K/70K | 60K | 2/4/6/8 dofun ег | SDIO port 1 CMD 
ie=1,oe=0,wp 
AE14 | SD1_D[0] VIO1 | 3.0V,4.7K/70K | 60K | 2/4/6/8 dofun его | SDIO port 1 data 0 
ie=1,0e=0,wp 
AE13 | $01_ 011] VIO1 | 3.0V,4.7K/70K | 60K | 2/4/6/8 doiun ве | SPIO port 1 data 1 
AH15 | SD1 0/2] Мот | 3.0v,4.7K/70K | 60K | 2/4/6/8 Pete cen. | SDIO port 1 data2 
ie=1 ое=Омр 
AJi5 | $01 D[3] VIO1 | 3.0V,4.7K/70K | 60K | 2/4/6/8 dofun selg | SDIO port 1 data 3 
SIM Interface 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp 
AB26 | SIMCLKO VSIMO | Кш КРОК бок |j dofun selg | SIM 0 clock 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp I 
AC28 SIMDA0 VSIMO K/4.7K/20K 50K 0 do,fun sel-3 SIM 0 data line 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp 
AD28 SIMRSTO VSIMO K/4.7K/20K 50K 0 do,fun_sel=3 SIM 0 reset control 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp 
AD27 | SIMCLK1 VSIMT | Кш КОК бок |Ó dofun sels, | SIM 1 clock 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp | 
AD26 SIMDA1 VSIM1 K/4.7K/20K 50K 0 do,fun_sel=3 SIM 1 data line 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp 
AE27 SIMRST1 VSIM1 K/4.7K/20K 50K 0 do,fun_sel=3 SIM 1 reset control 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp 
АВ25 | SIMCLK2 VSIM2 | км тоок бок | 5 dofun ео | SIM 2 clock 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp | 
АС25 | SIMDA2 VSIM2 | 4 коок 50K |6 doiun selg | М2 data line 
1.8V/3.0V,1.8 2/416/8/1 ie=1,0e=0,wp 
AD25 SIMRST2 VSIM2 K/4.7K/20K 50K 0 do,fun_sel=3 SIM 2 reset control 
SPI Interface 
ie=1,0e=0,wp 
C26 SPIO СІК VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 dofun егу | SPI O clock 
B24 5РІ0 СМ Мої | 1.8V,47K/20K | 50K | 2/4/6/8 2. P | SPI O chip select 
ie=1 ,0e=0,wp А 
B26 SPIO DI VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 dofun зе | SP! O data input 
ie=1,0e=0,wp 
B25 SPIO DO VIO1- | 1.8V,4.7K/20K | 50K | 2/4/6/8 dofun его | SPI O data output 
іе-1,0е-0,м/р 
А24 SPI2 CLK VIO1 2/4/6/8 dofun se | 5РІ2 clock 
іе-1,0е-0,м/р , 
A21 SPI2 CSN VIO1 2/4/6/8 иип sel-3 SPI 2 chip select 
ie=1,0e=0,wp ; 
B21 SPI2 DI VIO1 2/4/6/8 do,fun sel-3 SPI 2 data input 
іе-1,0е-0,м/р 
А23 SPI2 DO VIO1 2/4/6/8 dofun selg | SPI 2 data output 
ETM Interface 
AG14 | TRACECLK VIO1 | 1.8v,4.7K/20K | 50K | 2/4/6/8 =t OeTOWP | ETM trace clock 
AJi4 | ТВАСЕСТВЕ VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 21 ETM trace control signal 
AH14 | TRACEDATI[0] VIO1 | 1.8V,47K/20K | 50K | 2/4/6/8 22. ETM trace data line 0 
AH13 | ТВАСЕБАТИ] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 2... ETM trace data line 1 
AF12 | TRACEDAT[2] Мої | 1.8V,47K/20K | 50K | 2/4/6/8 ово WP | ETM trace data line 2 
AE12 | TRACEDAT[3] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 2. ETM trace data line 3 
AG12 | TRACEDATI4] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 22... ETM trace data line 4 
AH12 | TRACEDATI5] Мот | 4.8v,4.7K/20K | 50K | 2/4/6/8 Т ETM trace data line 5 
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АЈ12 | TRACEDATI6] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 22. ETM trace data line 6 
AJ11 TRACEDAT[7] VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 Fa papi ETM trace data line 7 
UART Interface 
ie=1,0e=0,wp 
AE25 UOCTS VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 UART port 0 CTS 
ie=1,oe=0,wp 
AG26 UORTS VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 UART port 0 RTS 
AE26 | UORXD VIO1 | 1.8V,4.7K/20K | 50K | 2/4/6/8 i 08=0,WP | UART port 0 Rx 
AF26 UOTXD VIO1 1.8V,4.7K/20K | 50K 2/416/8 іе=0,0е=1,1 UART port 0 Tx 
AE24 | UTRXD Мої | 1.8V,47K/20K | 50K | 2/4/6/8 - 08=0,WP | UART port 1 Rx 
ie=1, 
AH26 U1TXD VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 oe=0 | іе=0,ое=1,1 UART port 1 Tx 
мри 
ie=1,oe=0,wp 
AF24 U2RXD VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 UART port 2 Rx 
AJ26 | U2TXD Мої | 1.8V,47K/20K | 50K | 2/4/6/8 ie-1,00-0WP. | UART port 2 Tx 
do,fun_sel=3 
ie=1,oe=0,wp 
AJ24 U3CTS VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun sel-3 UART port 3 CTS 
ie=1,0e=0,wp 
AF23 U3RTS VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do.fun. sel-3 UART port 3 RTS 
iez1,0e20,wp 
AH24 U3RXD VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 UART port 3 Rx 
ie=1,0e=0,wp 
AH25 U3TXD VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun sel-3 UART port 3 Tx 
ie=1,0e=0,wp 
AG23 U4RXD VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 UART port 4 Rx 
ie=1,0e=0,wp 
AD23 U4TXD VIO1 1.8V,4.7K/20K | 50K 2/416/8 do,fun_sel=3 UART port 4 Tx 
System 
іе-1,0е-0,м/р ГЕ 
р29 CLK AUXO VIO1 1.8V,4.7K/20K | 50K 2/4/6/8 do,fun_sel=3 Auxiliary clock output 
1.8V/3.0V,1.8 ie=1,0e=0,wp : қ 
025 EXTINTO VIO2 K/4.7K/20K 50K 2/4/6/8 do,fun_sel=3 External interrupt input 0 
1.8V/3.0V,1.8 ie=1,0e=0,wp : ; 
E26 EXTINT1 VIO2 K/4.7K/20K 50K 2/4/6/8 do,fun_sel=3 External interrupt input 1 
N25 XTL_EN VIO1 1.8V,4.7K/20K | БОК 2/4/6/8 1е=0,ое=1,1 Crystal enable control рт 
LPDDR2/3 Interface 
LPDDR2/3 command or 
ҮЗ ЕМА(0| УМЕМ о 
LPDDR2/3 command or 
W4 EMA[1] VMEM addiess 1 
LPDDR2/3 command or 
w2 EMA[2] VMEM ес» 
LPDDR2/3 command or 
v2 EMA[3] VMEM dde 2 
LPDDR2/3 command or 
W1 EMA[4] VMEM address À 
LPDDR2/3 command or 
R1 EMA[5] VMEM = 
LPDDR2/3 command or 
Р1 EMA[6] VMEM addiess 6 
LPDDR2/3 command or 
R2 EMA[7] VMEM о 
LPDDR2/3 command or 
N2 EMA[8] VMEM ае 
LPDDR2/3 command or 
N4 EMA[9] VMEM address. 9 
R3 EMATO VMEM Test pin 
LPDDR2/3 clock enable 
U3 ЕМСКЕ(0| УМЕМ ouput 
02 EMCS N[0] VMEM LPDDR2/3 chip select 0 
V1 EMCS N[1] VMEM LPDDR2/3 chip select 1 
LPDDR2/3 diffirential 
T5 CLKDMMEM VMEM clock negative 
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T4 CLKDPMEM VMEM ees oo 

AE2 EMD[0] VMEM LPDDR2/3 data 0 

AE3 EMD[1] VMEM LPDDR2/3 data 1 

AD3 | EMD[2] VMEM LPDDR2/3 data 2 

АСЗ | EMD[3] VMEM LPDDR2/3 data 3 

АС? | ЕМОМ] ҮМЕМ LPDDR2/3 data 4 

ACI EMD[5] VMEM LPDDR2/3 data 5 

ABI EMDI6] VMEM LPDDR2/3 data 6 

АВ2 EMDI7] VMEM LPDDR2/3 data 7 

L3 EMDI8] VMEM LPDDR2/3 data 8 

L1 EMDI[9] VMEM LPDDR2/3 data 9 

кі EMD[10] VMEM LPDDR2/3 data 10 

JA EMD[11] VMEM LPDDR2/3 data 11 

J1 EMD[12] VMEM LPDDR2/3 data 12 

H2 EMD[13] VMEM LPDDR2/3 data 13 

H3 EMD[14] VMEM LPDDR2/3 data 14 

G3 EMD[15] VMEM LPDDR2/3 data 15 

AG4 | EMD[16] VMEM LPDDR2/3 data 16 

AJ3 EMD[17] VMEM LPDDR2/3 data 17 

АҒА EMD[18] VMEM LPDDR2/3 data 18 

АНЗ | EMD[19] VMEM LPDDR2/3 data 19 

AG3 | EMD[20] ҮМЕМ LPDDR2/3 data 20 

АНА | EMD[21] VMEM LPDDR2/3 data 21 

AF1 EMD[22] VMEM LPDDR2/3 data 22 

AGI EMD[23] VMEM LPDDR2/3 data 23 

F2 EMD[24] VMEM LPDDR2/3 data 24 

Е1 EMD[25] VMEM LPDDR2/3 data 25 

D2 EMD[26] VMEM LPDDR2/3 data 26 

D1 EMD[27] VMEM LPDDR2/3 data 27 

E4 EMD[28] VMEM LPDDR2/3 data 28 

D3 EMD[29] VMEM LPDDR2/3 data 29 

C2 EMD[30] VMEM LPDDR2/3 data 30 

C1 EMD[81] VMEM LPDDR2/3 data 31 

AAT EMDOMIO] VMEM Sie goaa mask 

L2 EMDOMI1] VMEM 5. datamask 

АЕ ЕМООМІ2] ҮМЕМ ы 3 data mask 

G1 EMDOMI3] VMEM 2. Sidat mask 

AB3 | EMDOS[0] VMEM T эшш 

ме emoaan [мем DI 

k4 | EMDOS[1] УМЕМ е. 

a [sex [wes D 

AF3 | EMDQSI2] УМЕМ (ой one 

Жз ЖС оргон нде 
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LPDDR2/3 data strobe 3 


F4 EMDQS[3] VMEM differential positive 

LPDDR2/3 data strobe 3 
ЕЗ EMDGS МІЗ] VMEM differential negative 
W5 EMDTO[O0] VMEM Test pin 
Y4 EMDTO[1] VMEM Test pin 

LPDDR2/3 
Р4 EMODTIO] VMEM On-Die-Terminal output 
W10 EMPLLVDD VMEM PEDRAS PENRE 

power supply 

LPDDR2/3 command and 
R5 EMVREFO_CA VMEM address reference output 

LPDDR2/3DDR data 
V5 EMVREFO_DQ VMEM reference output 

LPDDR2/3 Impedance 
AA2 EMZQ VMEM calibration 
LVDS Interface 

LVDS differential clock 
A18 LVDS CLKN negative 

LVDS differential clock 
A17 LVDS CLKP positive 
B17 LVDS DATANO LVDS data 0 differential 

negative 

LVDS data 0 differential 
B16 LVDS DATAPO positive 

LVDS data 1 differential 
D19 LVDS DATAN1 negative 

LVDS data 1 differential 
D18 LVDS DATAP1 positive 
E19 LVDS. DATAN2 LVDS data 2 differential 

negative 

LVDS data 2 differential 
E18 LVDS DATAP2 positive 

LVDS data 3 differential 
B18 LVDS DATAN3 negative 

LVDS data 3 differential 
B19 LVDS DATAP3 positive 

LVDS data 4 differential 
B20 LVDS_DATAN4 negative 

LVDS data 4 differential 
A20 LVDS_DATAP4 positive 


CSI Interface 


CSIO differential clock 


B12 MCSIO_CLKN negative | 
В13 MCSIO CLKP ns UP clock 
B10 MCSIO. DATANO о data 0 
В11 MCSIO DATAPO usi iie data 0 
A12 MCSIO. DATAN1 222. data 1 
А11 MCSIO_DATAP1 an ae data 1 
C13 MCSIO_DATAN2 o ` data 2 
C12 MCSI0_DATAP2 esi ee data 2 
012 MCSIO DATAN3 `” OE data 3 
E12 MCSIO DATAP3 bs Шы data 3 
B14 MCSI0_REXT CSIO calibration 
C15 MCSI1_CLKN КЕРШ сіоск 
С16 MCSI1_CLKP "s clock 
D15 MCSI1_DATAN0 ... data 0 
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014 MCSI1_ DATAPO csn differenctial data 0 

positive 

CSI1 differenctial data 1 
B15 MCSI1_DATAN1 negative 

CSI1 differenctial data 1 
A15 MCSI1_DATAP1 positive 
А14 MCSI1_REXT CSI1 calibration 
DSI Interface 

DSI differential clock 
AH9 MDSI CLKN negative 

DSI differential clock 
AH10 MDSI_CLKP positive 

DSI differenctial data 0 
AH7 MDSI_DATANO negative 

DSI differenctial data 0 
AH8 MDSI DATAPO positive 

DSI differenctial data 1 
AJ9 MDSI DATAN1 negative 

DSI differenctial data 1 
AJ8 MDSI_DATAP1 positive 

DSI differenctial data 2 
АҒ9 MDSI DATAN2 negative 

DSI differenctial data 2 
AG9 MDSI DATAP2 positive 

DSI differenctial data 3 
AG10 MDSI  DATAN3 negative 

DSI differenctial data 3 
AF10 MDSI DATAP3 positive 
AH11 MDSI REXT DSI calibration 
Main IQ 
V28 MAIN РІМ  RXIN Diversity IQ input І- 
W28 MAIN DIV RXIP Diversity IQ input 1+ 
W29 MAIN_DIV_RXQN Diversity IQ input Q- 
Y29 MAIN_DIV_RXQP Diversity IQ input Q+ 
U26 MAIN_RXIN Main IQ input l- 
V26 MAIN_RXIP Main IQ input l+ 
W25 MAIN_RXQN Main IQ input Q- 
V25 MAIN_RXQP Main IQ input Q+ 
Y28 MAIN_TXIN Main IQ output l- 
AA28 MAIN_TXIP Main IQ output l+ 
Y27 MAIN_TXQN Main IQ output Q- 
Y26 MAIN_TXQP Main IQ output Q+ 
Second IQ 
T29 SEC_RXIN Second IQ input l- 
T28 SEC_RXIP Second IQ input 1+ 
T27 SEC_RXQN Second IQ input Q- 
U27 SEC_RXQP Second IQ input Q+ 
P26 SEC_TXIN Second IQ output I- 
P25 SEC_TXIP Second IQ output l+ 
R25 SEC_TXQN Second IQ output Q- 
T26 SEC_TXQP Second IQ output Q+ 
APC/AFC 
U29 AFCOUTO AFC output 0 
U28 AFCOUT1 AFC output 1 
AA27 APCOUTO APC output 0 
AB29 APCOUT1 APC output 1 
AA26 APCOUT2 APC output 2 
AB28 APCOUT3 APC output 3 
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Clock 
G17 CLK26M_SINE_O 26M sine clock output 
021 CLK26M SINEO Қары 26M sine clock 
G20 CLK26M_SINE1 noit 26M sine clock 
USB 
AD16 DM USB data negative 
AD17 DP USB data positive 
AH18 VRES USB calibration 
HSIC Interface 
AC16 HSIC DATA HSIC data line 
AC15 НСІС STROBE HSIC strobe line 
Power 
U11 VDDARM 
U12 VDDARM 
U13 VDDARM 
V11 VDDARM 
V12 VDDARM 
V13 VDDARM 
W12 VDDARM Power supey for ARM 
W13 VDDARM 
W14 VDDARM 
Y11 VDDARM 
Y12 VDDARM 
Y13 VDDARM 
Y14 VDDARM 
TET Е 
HM Шық а, а E и 
K13 VDDCORE 
K14 VDDCORE 
K15 VDDCORE 
K16 VDDCORE 
K17 VDDCORE 
L16 VDDCORE 
L17 VDDCORE 
L18 VDDCORE 
L19 VDDCORE 
L20 VDDCORE 
Power supply for core 
M18 VDDCORE 
M19 VDDCORE 
M20 VDDCORE 
N18 VDDCORE 
N19 VDDCORE 
P13 VDDCORE 
P17 VDDCORE 
P18 VDDCORE 
P19 VDDCORE 
R13 VDDCORE 
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R17 VDDCORE 

R18 VDDCORE 

R19 VDDCORE 

T11 VDDCORE 

T12 VDDCORE 

T13 VDDCORE 

T17 VDDCORE 

T18 VDDCORE 

T19 VDDCORE 

U18 VDDCORE 

U19 VDDCORE 

V18 VDDCORE 

V19 VDDCORE 

W18 VDDCORE 

W19 VDDCORE 

Y17 VDDCORE 

Y18 VDDCORE 

ит | ra cong gm 

Differential feedback 
W16 VFB CORE N negative of CORE 
power 

L10 VDDMEM 

L11 VDDMEM 

M10 VDDMEM 

N10 VDDMEM 

P10 VDDMEM 

wo | уоомен Шы 

Т10 VDDMEM 

U10 VDDMEM 

V10 VDDMEM 

W11 VDDMEM 

Y10 VDDMEM 

G10 MCSI AVDD CSI analog power supply 

U23 AVDD BB siad power 

G13 AVDD LVDS o power 

F18 AVDD_PLL a PLL power 

AC10 MDSI_AVDD DSI analog power supply 

P29 LDO_CAP Internal LDO bypass cap 

AA25 | AVDD28 ш DAC Power 

AJ18 VDDUSB Power supply for USB 

F22 VIO1 

M24 VIO1 Power supply for I/O 

Y19 VIO1 

E23 VIO2 Power supply for I/O 

F7 VNFO № у for NAND 

Ge | УЧ fash and EMMO IO. 

AE15 VSD Pd supply for SDIOO 
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Power supply for SIM 


AC29 VSIMO d 
AE29 VSIM1 Шы supply for SIM 
AE28 VSIM2 d supply for SIM 
AJ17 HSIC_VDD12 HSIC 1.2V power supply 
D10 VCAM ee у for Digital 
GND 
F9 VSS 
G23 VSS 
K11 VSS 
K12 VSS 
K18 VSS 
K19 VSS 
112 VSS 
L13 VSS 
L14 VSS 
L15 VSS 
M11 VSS 
M12 VSS 
M13 VSS 
M14 VSS 
M15 VSS 
M16 VSS 
M17 VSS 
N11 VSS 
N12 VSS 
N13 VSS 
N14 VSS 
N15 vss Ground 
N16 VSS 
N17 VSS 
N20 VSS 
P11 VSS 
P12 VSS 
P14 VSS 
P15 VSS 
P16 VSS 
P20 VSS 
R11 VSS 
R12 VSS 
R14 VSS 
R15 VSS 
R16 VSS 
R20 VSS 
T14 VSS 
T15 VSS 
T16 VSS 
T20 VSS 
U15 VSS 
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U16 VSS 
U17 VSS 
U20 VSS 
V15 VSS 
V16 VSS 
V17 VSS 
V20 VSS 
W15 VSS 
W20 VSS 
Y15 VSS 
Y16 VSS 
AC7 VSS 
AC11 VSS 
АС12 VSS 
AC13 VSS 
AD24 VSS 
AE17 VSS 
AE19 VSS 
Al EMVSSQ 
B2 EMVSSQ 
E1 EMVSSQ 
H1 EMVSSQ 
H4 EMVSSQ 
J5 EMVSSQ 
K5 EMVSSQ 
M1 EMVSSQ Ground of memory block 
М4 ЕМУ55О 
М6 ЕМУ55О 
T1 EMVSSQ 
AC4 EMVSSQ 
AD1 EMVSSQ 
AD4 EMVSSQ 
АЛ ЕМУ55О 
АЕ10 MDSI_AGND 
Analog ground for DSI 
AG7 MDSI_AGND 
D13 MCSI_AGND 
Analog ground for CSI 
G11 MCSI -AGND 
U24  gPANSSBB baseband ADC/DAC 
С19 AVSS_LVDS 
LVDS analog ground 
F14 AVSS LVDS 
F20 AVSS PLL Analog ground of PLL 
P23 AGND AFC Analog ground of AFC 
AC17 HSIC. VSS12 HSIC ground 
NC 
A2 NC 
A28 NC 
A29 NC 
B1 NC 
B29 NC 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 42 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


T24 NC 
T25 NC 
AH1 NC 
AH29 NC 
AJ2 NC 
AJ28 NC 
AJ29 NC 


3.1.3 Pin Description 


1.1.3.1Pin Multiplexed Function List 


The chip adopts programmable pin multiplexing to reduce pin number as well as providing enough 
flexibililty. Multiple signals are connected to a 


multiplexer that connects to the same ИО pin. 


Table 3-3 Pin Multiplexed Functions 
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RFSDAO RFSDAO O/T GPIO1 VO/T 
RFSCKO RFSCKO O/T GPIO2 VO/T 
RFSENO RFSENO O/T GPIO3 VO/T 
RFSDA1 RFSDA1 VO/T GPIO4 VO/T 
RFSCK1 RFSCK1 O/T GPIO5 VO/T 
RFSEN1 RFSEN1 O/T СРЮб VO/T 
RFCTL15 LTE RFCTLO О GPIO7 VO/T 
RFCTL16 LTE RFCTL1 О GPIO8 VO/T 
RFCTL17 LTE RFCTL2 О GPIO9 VO/T 
RFCTL18 LTE RFCTL3 О GPIO10 VO/T 
RFCTL19 TWG RFCTLO О GPIO11 VO/T 
RFCTL20 TWG RFCTL1 О GPIO12 VO/T 
RFCTL21 TWG_RFCTL2 О GPIO13 VO/T 
RFCTL22 TWG RFCTL3 О GPIO14 VO/T 
RFCTL23 G RFCTLO О GPIO15 VO/T 
RFCTL24 G RFCTL1 О СР!О16 VO/T 
RFCTL25 G_RFCTL2 О GPIO17 VO/T 
RFCTL26 G_RFCTL3 О GPIO18 VO/T 
RFCTLO UNI. RFCTLO О GPIO19 VO/T 
RFCTL1 UNI RFCTL1 О СР!О20 VO/T 
RFCTL2 UNI_RFCTL2 О GP1021 VO/T 
RFCTL3 UNI_RFCTL3 О GPIO22 VO/T 
RFCTL4 UNI_RFCTL4 О GPIO23 VO/T 
ВЕСТІ5 UNI. RFCTL5 О GPIO24 VO/T 
RFCTL6 UNI RFCTL6 О СР!О25 VO/T 
RFCTL7 UNI RFCTL7 О СР!О26 VO/T 
RFCTL8 UNI RFCTL8 О GPIO27 VO/T 
RFCTL9 UNI RFCTL9 О СР!О28 VO/T 
RFCTL10 UNI_RFCTL10 О GPIO29 VO/T 
RFCTL11 UNI. RFCTL11 О GPIO30 VO/T 
RFCTL12 UNI RFCTL12 О СР!ОЗ1 VO/T 
RFCTL13 UNLRFCTLI3 |O CPO GPlO2 | vom | РММ GPIO32 иот 
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RFCTL14 UNI. RFCTL14 о СРО_СРЮЗ | /O/T bon о GPIO33 VO/T 
RFCTL27 UNI. RFCTL15 о CP1 GPIO2 | ОЛ о о GPIO34 уот 
XTL_EN XTL_EN о CP1_GPIO3 | ОЛ СРЮЗ5 VO/T 
СРО. 
RFFE_SCKO RFFE SCKO о GPIO | O/T GPIO36 уот 
0 
СР1_ 
RFFE_SDAO RFFE SDAO O/T GPIO | иот GPIO37 от 
0 
СРО_ 
RFCTL28 RFFE SCK1 о ВЕСТЦ28] | O GPIO | O/T GPIO38 VO/T 
1 
СР1_ 
ВЕСТІ29 RFFE SDA1 VOT | ВЕСТЦ29] |o GPIO | иот GPIO39 уот 
1 
SIMCLKO SIMCLKO о GPIO157 VO/T 
SIMDAO SIMDAO O/T GPIO158 VO/T 
SIMRSTO SIMRSTO о GPIO159 уот 
SIMCLK1 SIMCLK1 о GPIO160 VO/T 
SIMDA1 SIMDA1 O/T GPIO161 VO/T 
SIMRST1 SIMRST1 о GPIO162 уот 
SIMCLK2 SIMCLK2 о SCL4 VO/T GPIO154 от 
SIMDA2 SIMDA2 VOT | SDA4 VO/T GPIO155 уот 
SIMRST2 SIMRST2 о CLK_AUX1 | O GPIO156 VO/T 
ARM7 
IIS1DI IIS1DI _GPI | иот GPIO130 уот 
02 
ARM7 
15100 15100 от “орі | иот GPIO131 уот 
03 
ARM7 
IISTCLK IISTCLK O/T “орі | иот GPIO132 VO/T 
O4 
ARM7 
IIS1LRCK IIS1TLRCK O/T _GPI | иот GPIO133 от 
О5 
IISODI IISODI | GPIO56 VO/T 
15000 15000 от GPIO57 уот 
IISOCLK IISOCLK VO/T GPIO58 от 
1501 АСК IISOLRCK O/T GPIO59 VO/T 
UOTXD UOTXD о GPIO60 VO/T 
UORXD UORXD | GPIO61 уот 
UOCTS UOCTS | СРЮб2 VO/T 
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UORTS UORTS о GPIO63 VO/T 
U1TXD U1TXD о ao о GPIO70 VO/T 
U1RXD U1RXD о | GPIO71 от 
U2TXD U2TXD о a о GPIO72 от 
U2RXD U2RXD | с | GPIO73 VO/T 
U3TXD U3TXD о GPIO74 VO/T 
U3RXD U3RXD | GPIO75 от 
U3CTS U3CTS | GPIO76 VO/T 
U3RTS U3RTS о GPIO77 VO/T 
U4TXD U4TXD(GO) о GPIO78 VO/T 
U4RXD U4RXD(G0) | GPIO79 VO/T 
PTEST PTEST | 

ANA INT АМА INT | 

ЕХТ_В5Т_В EXT RST B | 

CHIP_SLEEP | CHIP_SLEEP о 

XTL_BUF_ENO | XTL_BUF_ENO [о 

XTL_BUF_EN1 | XIL BUF ЕМІ |O 

CLK_32K СІК 32K | 

AUD_SCLK AUD_SCLK о IIS2CLK от 

AUD_ADDO AUD_ADDO | IIS2DI | 

AUD ADSYNC | AUD ADSYNC || 

AUD DAD! AUD DAD! о 

AUD_DADO AUD_DADO о 15200 ол 

AUD DASYNC | AUD_DASYNG | O IISPLRCK | иот 

ADI D ADI D По 

ADI_SYNC ADI SYNC о SCL5 O/T 

ADI_SCLK ADI_SCLK о SDA5 O/T 

SD0_D3 SD0_D3 ШОТ | ОВР тоо | от GPIO148 VO/T 
$00 D2 500 02 Vor | ОАР TD |I GPIO149 VO/T 
$00 CMD $00 CMD ИО | ОВР ТСК |! GPIO150 VO/T 
SD0 DO SD0 DO ШОТ | ORP.TMS |10 GPIO151 VO/T 
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SDO D1 SDO D1 от Kop | GPIO152 VO/T 
SDO CLKO SDO CLKO O/T GPIO153 VO/T 
SD1 CLK ѕ01 СІК от GPIO64 VO/T 
SD1 CMD SD1 CMD O/T GPIO65 VO/T 
SD1 DO SD1 DO O/T GPIO66 VO/T 
SD1 D1 SD1 D1 VO/T GPIO67 Төн 
SD1 D2 SD1 D2 VO/T GPIO68 VO/T 
SD1 D3 SD1 D3 O/T GPIO69 VO/T 
TRACECLK TRACECLK о SPM CLK | иот m о GPIO134 от 
TRACECTRL TRACECTRL о SPI1_DI ar O/T GPIO135 VO/T 
TRACEDATO TRACEDATO о SPI1_DO O/T Pus O/T GPIO136 VO/T 
TRACEDAT1 TRACEDAT1 о SPM CSN | /ОЛ ы O/T GPIO137 VO/T 
TRACEDAT2 TRACEDAT2 о PWMC(G0) | O 12: O/T GPIO138 VO/T 
TRACEDAT3 TRACEDAT3 о IIS3DI | ош O/T GPIO139 VO/T 
TRACEDAT4 TRACEDAT4 о 15300 от Am O/T GPIO140 уот 
TRACEDATS TRACEDATS о IIS3CLK VO/T DES O/T GPIO141 VO/T 
TRACEDAT6 TRACEDAT6 о IS3LRCK [от sem O/T GPIO142 VO/T 
WIFI COEX SD2 
TRACEDAT7 TRACEDAT7 о 11. | O/T GPIO143 VO/T 
LCM RSTN LCM RSTN о GPIO50 VO/T 
081 TE 051 TE | СРЮБ1 VO/T 
MTDO ARM MTDO ARM O/T GPIO80 VO/T 
MTDI ARM МТОІ ARM | GPIO81 VO/T 
ARM7 
МТСК_АВМ МТСК_АВМ _GPI | иот GPIO82 VO/T 
O0 
ARM7 
MTMS ARM MTMS ARM vo _GPI | иот GPIO83 VO/T 
O1 
МТВЅТ М ARM | МТАЅТ № ARM | | GPIO84 VO/T 
DTDO 
DTDO LTE DTDO LTE от | DTDO Twa | от д ол GPIO85 VO/T 
DTDI 
DTDI LTE DTDI LTE DTDI Twa | | д | GPIO86 VO/T 
DTCK 
DTCK LTE DTCK LTE | DTCK TWG | | a | GPIO87 VO/T 
DTMS LTE DTMS LTE | DTMS TWG | | DTMS | | GPIO88 VO/T 
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G 
DRTCK_LTE DRTCK_LTE о RB ce GPIO89 от 
NFWPN NFWPN о EMMC DO | иот GPIO98 VO/T 
NFRB NFRB | eee ат GPIO99 VO/T 
NFCLE NFCLE о ЕММС 06 | O/T GPIO100 VO/T 
NFALE NFALE о ЕММС 07 | иот GPIO101 VO/T 
NFREN NFREN VOT | EMMC CLK | O/T GPIO102 VO/T 
NFD4 NFD4 ШОТ |EMMC D5 | иот GPIO103 VO/T 
NFD5 NFD5 VOT | EMMC D4 | иот GPIO104 VO/T 
NFD6 NFD6 от GPIO105 VO/T 
NFD7 NFD7 VOT |EMMC рз | иот GPIO106 VO/T 
NFD10 NFD10 ШОТ |EMMC RST | O GPIO107 VO/T 
NFD11 NFD11 VOT | EMMC рї | VOT GPIO108 VO/T 
NFD14 NFD14 ШОТ |EMMC 02 | иот GPIO109 VO/T 
NFCENO NFCENO о GPIO110 VO/T 
NFWEN NFWEN о GPIO111 VO/T 
NFDO NFDO от GPIO112 VO/T 
NFD1 NFD1 от GPIO113 VO/T 
NFD2 NFD2 от GPIO114 VO/T 
NFD3 NFD3 от GPIO115 VO/T 
NFD8 NFD8 от GPIO116 VO/T 
NFD9 NFD9 от GPIO117 VO/T 
NFD12 NFD12 от GPIO118 VO/T 
NFD13 NFD13 O/T GPIO119 VO/T 
NFD15 NFD15 от GPIO120 VO/T 
CCIRDO CCIRDO | дар, GPIO40 VO/T 
CCIRD1 CCIRD1 Dro GPIO41 VO/T 
CMMCLK CMMCLK о CLK_AUX2 | O А GPIO42 от 
СМРСІК CMPCLK ева а GPIO43 VO/T 
CMRSTO CMRSTO о DE GPIO44 VO/T 
CMRST1 CMRST1 о ARE GPIO45 VO/T 
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CMPDO CMPDO о АА о GPIO46 VO/T 
CMPD1 CMPD1 о а ШЕ О GPIO47 уот 
SCLO SCLO O/T GPIO48 VO/T 
SDAO SDAO O/T GPIO49 VO/T 
SPI2 CSN SPI2. CSN O/T GPIO52 VO/T 
SPI2. DO SPI2. DO O/T GPIO53 VO/T 
SPI2 DI SPI2. DI | GPIO54 VO/T 
SPI2_CLK SPI2_CLK O/T GPIO55 VO/T 
5РІ0 CSN 5РІ0 CSN O/T GPIO90 VO/T 
SPIO DO SPIO DO VOT | SDA1 O/T GPIO91 VO/T 
SPIO DI SPIO DI | GPIO92 VO/T 
SPIO СІК SPIO СІК мот | ѕсія O/T GPIO93 VO/T 
EXT. 
MEMS MIC CL | MEMS MIC CLK WIFI. COEX COD 
Ws | о КТ, | ЖО, GPIO94 VO/T 
S DO 
EXT. 
MEMS MIC DA | MEMS MIC DAT |, BEIDOU C |, E B — "m 
TAO A0 OEXIST Ar 
CK 
EXT_ 
MEMS МІС CL | MEMS MIC СІК EXT XTL E CoD 
MIC MIC о АЕ] ЕСИ | O GPIO96 VO/T 
КІ 1 № 
S CL 
K 
MEMS МІС DA | MEMS МІС DAT EXT XIL E 
ie Hs | те | GPIO97 VO/T 
KEYOUTO KEYOUTO O/T GPIO121 VO/T 
ARM7 
КЕҮОЦТІ KEYOUT1 O/T _GPI | иот GPIO122 VO/T 
O6 
ARM7 
KEYOUT2 KEYOUT2 OT |PWMB(G0 |0 _GPI | иот GPIO123 VO/T 
07 
KEYINO KEYINO | EXTINT2 | СРЮ124 OIT 
KEYIN1 KEVIN1 | EXTINT3 | PLL. |o GPIO125 от 
LOCK 
KEYIN2 KEYIN2 | EXTINT4 iua о GPIO126 VO/T 
SCL2 SCL2 O/T GPIO127 VO/T 
SDA2 SDA2 от GPIO128 VO/T 
СІК АХО CLK AUXO о қын о GPIO129 VO/T 
EXTINTO EXTINTO | WDRST о GPIO144 VO/T 
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EXTINT1 EXTINT1 GPIO145 VO/T 
EXT_ 
SCL3 SCL3 VO/T U4TXD(G1) О XTL_ GPIO146 VO/T 
ENO 
EXT_ 
SDA3 SDA3 МОТ U4RXD(G1) | XTL_ GPIO147 VO/T 
EN1 
3.1.4 Pin status and GPIOs 
AtReset AfterReset 
PIN NO Ball Name GPIO ied 
H/L/Hiz Pin State H/L/Hiz Pin State 
E28 RFSDAO GPIO1 L NPUT(WPD) L NPUT(WPD) VIO1 
E27 RFSCKO GPIO2 L NPUT(WPD) L NPUT(WPD) VIO1 
F24 RFSENO GPIO3 H NPUT(WPU) H NPUT(WPU) VIO1 
F25 RFSDA1 GPIO4 L NPUT(WPD) Ë NPUT(WPD) VIO1 
H25 RFSCK1 GPIO5 L NPUT(WPD) [В NPUT(WPD) VIO1 
J25 RFSEN1 GPIO6 H NPUT(WPU) H NPUT(WPU) VIO1 
E29 LTE RFCTL[0] GPIO7 L NPUT(WPD) L NPUT(WPD) VIO1 
F28 LTE RFCTI[1] GPIO8 L NPUT(WPD) L NPUT(WPD) VIO1 
H26 LTE RFCTL[2] GPIO9 L NPUT(WPD) L NPUT(WPD) VIO1 
G29 LTE RFCTL[S] GPIO10 L NPUT(WPD) It NPUT(WPD) VIO1 
G25 TWG RFCTL[0] GPIO11 L NPUT(WPD) L NPUT(WPD) VIO1 
G28 TWG RFCTI[1] GPIO12 L NPUT(WPD) L NPUT(WPD) VIO1 
K24 TWG RFCTL[2] GPIO13 L NPUT(WPD) L NPUT(WPD) VIO1 
F26 TWG RFCTL[3] GPIO14 L NPUT(WPD) L NPUT(WPD) VIO1 
H29 G RFCTL[0] GPIO15 L NPUT(WPD) L NPUT(WPD) VIO1 
H27 G RFCTI[1] GPIO16 L NPUT(WPD) L NPUT(WPD) VIO1 
H28 G_RFCTL[2] GPIO17 L NPUT(WPD) L NPUT(WPD) VIO1 
J26 а RFCTL[3] GPIO18 L NPUT(WPD) L NPUT(WPD) VIO1 
J28 UNI RFCTL[O] GPIO19 L NPUT(WPD) L NPUT(WPD) VIO1 
J27 UNI_RFCTL[1] GPIO20 L NPUT(WPD) It NPUT(WPD) VIO1 
K29 UNI RFCTL[2] GPIO?1 L NPUT(WPD) L NPUT(WPD) VIO1 
K28 UNI RFCTL[3] GPIO22 L NPUT(WPD) L NPUT(WPD) VIO1 
L29 UNI RFCTL[4] GPIO23 L NPUT(WPD) L NPUT(WPD) VIO1 
L28 UNI. RFCTL[5] GPIO24 L NPUT(WPD) L NPUT(WPD) VIO1 
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K26 UNI_RFCTL[6] GPIO25 NPUT(WPD) NPUT(WPD) VIO1 
K25 UNI. RFCTL[7] GPIO26 NPUT(WPD) NPUT(WPD) VIO1 
M27 UNI. RFCTL[8] GPIO27 NPUT(WPD) NPUT(WPD) VIO1 
M28 ОМІ RFCTL[9] GPIO28 NPUT(WPD) NPUT(WPD) VIO1 
L25 UNI RFCTL[10] GPIO29 NPUT(WPD) NPUT(WPD) VIO1 
N29 UNI RFCTL[11] GPIO30 NPUT(WPD) NPUT(WPD) VIO1 
M26 UNI RFCTL[12] GPIO31 NPUT(WPD) NPUT(WPD) VIO1 
N28 UNI RFCTL[13] GPIO32 NPUT(WPD) NPUT(WPD) VIO1 
N27 UNI RFCTL[14] GPIO33 NPUT(WPD) NPUT(WPD) VIO1 
M25 UNI RFCTL[15] GPIO34 NPUT(WPD) NPUT(WPD) VIO1 
N25 XTL EN GPIO35 OUTPUT1 OUTPUT1 VIO1 
N26 RFFE SCKO GPIO36 NPUT(WPD) NPUT(WPD) VIO1 
R28 RFFE SDAO GPIO37 NPUT(WPD) NPUT(WPD) VIO1 
P28 RFFE SCK1 GPIO38 NPUT(WPD) NPUT(WPD) VIO1 
N24 RFFE SDA1 GPIO39 NPUT(WPD) NPUT(WPD) VIO1 
A9 CCIRD[0] GPIO40 NPUT(WPD) NPUT(WPD) VCAM 
C8 CCIRD[1] GPIO41 NPUT(WPD) NPUT(WPD) VCAM 
A8 CMMCLK GPIO42 OUTPUTO OUTPUTO VCAM 
E8 CMPCLK GPIO43 NPUT(WPD) NPUT(WPD) VCAM 
D8 CMRSTO GPIO44 NPUT(WPD) NPUT(WPD) VCAM 
D9 CMRST1 GPIO45 NPUT(WPD) NPUT(WPD) VCAM 
F8 CMPDO GPIO46 NPUT(WPD) NPUT(WPD) VCAM 
E9 CMPD1 GPIO47 NPUT(WPD) NPUT(WPD) VCAM 
C10 SCLO GPIO48 NPUT(WPU) NPUT(WPU) VCAM 
B9 SDAO GPIO49 NPUT(WPU) NPUT(WPU) VCAM 
AF11 LCM RSTN GPIO50 NPUT(WPD) NPUT(WPD) VIO1 
AG11 DSI TE GPIO51 NPUT(WPD) NPUT(WPD) VIO1 
A21 SPI2 CSN GPIO52 NPUT(WPU) NPUT(WPU) VIO1 
A23 SPI2 DO GPIO53 NPUT(WPD) NPUT(WPD) VIO1 
B21 SPI2 DI GPIO54 NPUT(WPD) NPUT(WPD) VIO1 
A24 SPI2 CLK GPIO55 NPUT(WPD) NPUT(WPD) VIO1 
AH28 115001 GPIO56 NPUT(WPD) NPUT(WPD) VIO1 
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AG27 115000 GPIO57 INPUT(WPD) INPUT(WPD) VIO1 
AH27 IISOCLK GPIO58 INPUT(WPD) INPUT(WPD) VIO1 
AJ27 IISOLRCK GPIO59 INPUT(WPD) INPUT(WPD) VIO1 
AF26 UOTXD GPIO60 OUTPUT1 OUTPUT1 VIO1 
AE26 UORXD GPIO61 NPUT(WPU) NPUT(WPU) VIO1 
AE25 UOCTS GPIO62 NPUT(WPD) NPUT(WPD) VIO1 
AG26 UORTS GPIO63 NPUT(WPD) NPUT(WPD) VIO1 
AG15 SD1 CLK GPIO64 NPUT(WPD) NPUT(WPD) VIO1 
AF14 SD1 CMD GPIO65 NPUT(WPD) NPUT(WPD) VIO1 
AE14 SD1 D[0] GPIO66 NPUT(WPD) NPUT(WPD) VIO1 
AE13 SD1. D[1] GPIO67 NPUT(WPD) NPUT(WPD) VIO1 
AH15 SD1 D[2] GPIO68 NPUT(WPD) NPUT(WPD) VIO1 
AJ15 SD1 D[3] GPIO69 NPUT(WPD) NPUT(WPD) VIO1 
AH26 U1TXD GPIO70 NPUT(WPU) OUTPUT1 VIO1 
AE24 U1RXD GPIO71 NPUT(WPU) NPUT(WPU) VIO1 
AJ26 U2TXD GPIO72 NPUT(WPD) NPUT(WPD) VIO1 
AF24 U2RXD GPIO73 NPUT(WPD) NPUT(WPD) VIO1 
AH25 USTXD GPIO74 NPUT(WPD) NPUT(WPD) VIO1 
AH24 USRXD GPIO75 NPUT(WPD) NPUT(WPD) VIO1 
AJ24 U3CTS GPIO76 NPUT(WPD) NPUT(WPD) VIO1 
AF23 U3RTS GPIO77 NPUT(WPD) NPUT(WPD) VIO1 
AD23 U4TXD GPIO78 NPUT(WPD) NPUT(WPD) VIO1 
AG23 U4RXD GPIO79 NPUT(WPD) NPUT(WPD) VIO1 
AE6 MTCK ARM GPIO82 NPUT(WPD) NPUT(WPD) VIO1 
AF6 MTMS ARM GPIO83 NPUT(WPU) NPUT(WPU) VIO1 
AG6 DTDO LTE GPIO85 OUTPUTO OUTPUTO VIO1 
AH6 DTDI LTE GPIO86 INPUT(WPU) INPUT(WPU) VIO1 
AJ6 DTCK LTE GPIO87 INPUT(WPD) INPUT(WPD) VIO1 
AH5 DTMS LTE GPIO88 INPUT(WPU) INPUT(WPU) VIO1 
AJ5 DRTCK LTE GPIO89 OUTPUTO OUTPUTO VIO1 
B24 5РІ0 CSN GPIO90 INPUT(WPU) INPUT(WPU) VIO1 
B25 SPIO DO GPIO91 INPUT(WPD) INPUT(WPD) VIO1 
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B26 SPIO_DI GPIO92 L NPUT(WPD) [В NPUT(WPD) VIO1 
C26 SPIO_CLK GPIO93 L NPUT(WPD) L NPUT(WPD) VIO1 
B27 MEMS МІС CLKO GPIO94 L NPUT(WPD) L NPUT(WPD) VIO1 
A27 MEMS МІС DATAO GPIO95 L NPUT(WPD) Ë NPUT(WPD) VIO1 
B28 MEMS_MIC_CLK1 GPIO96 L NPUT(WPD) L NPUT(WPD) VIO1 
C27 MEMS МІС DATA1 GPIO97 L NPUT(WPD) L NPUT(WPD) VIO1 
C4 NFWPN GPIO98 L OUTPUTO L OUTPUTO VNF 
05 МЕНВ GPIO99 H INPUT(WPU) H INPUT(WPU) VNF 
С? NFCLE GPIO100 E OUTPUTO Ë OUTPUTO VNF 
E7 NFALE GPIO101 L OUTPUTO L OUTPUTO VNF 
D7 NFREN GPIO102 H OUTPUT1 H OUTPUT1 VNF 
E5 NFD[4] GPIO103 L NPUT(WPD) L NPUT(WPD) VNF 
B5 NFD[5] GPIO104 L NPUT(WPD) Іс NPUT(WPD) VNF 
B4 NFD[6] GPIO105 L NPUT(WPD) L NPUT(WPD) VNF 
04 NFD[7] GPIO106 L NPUT(WPD) L NPUT(WPD) VNF 
B3 NFD[10] GPIO107 L NPUT(WPD) L NPUT(WPD) VNF 
B7 NFD[11] GPIO108 L NPUT(WPD) L NPUT(WPD) VNF 
A3 NFD[14] GPIO109 L NPUT(WPD) L NPUT(WPD) VNF 
A5 NFD[O GPIO112 H NPUT(WPU) HiZ INPUT VNFO 
A6 NFD[1 GPIO113 H NPUT(WPU) HiZ INPUT VNFO 
B6 NFD[2 GPIO114 H NPUT(WPU) HiZ INPUT VNFO 
B8 NFD[3 GPIO115 H NPUT(WPU) HiZ INPUT VNFO 
D23 KEYOUTT[0] GPIO121 L OUTPUTO L OUTPUTO VIO1 
B22 KEYOUT[1] GPIO122 L NPUT(WPD) [is NPUT(WPD) VIO1 
B23 KEYOUT[2] GPIO123 L NPUT(WPD) L NPUT(WPD) VIO1 
E25 KEYIN[0] GPIO124 H NPUT(WPU) H NPUT(WPU) VIO1 
E24 KEYIN[1] GPIO125 H NPUT(WPU) H NPUT(WPU) VIO1 
C23 KEYIN[2] GPIO126 L NPUT(WPD) L NPUT(WPD) VIO1 
D28 SCL2 GPIO127 H NPUT(WPU) H NPUT(WPU) VIO1 
C28 SDA2 GPIO128 H NPUT(WPU) H NPUT(WPU) VIO1 
D29 CLK AUXO GPIO129 L NPUT(WPD) L NPUT(WPD) VIO1 
AF29 115101 GPIO130 L NPUT(WPD) L NPUT(WPD) VIO1 
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AF28 115100 GPIO131 L NPUT(WPD) [В NPUT(WPD) VIO1 
AF27 IIS1CLK GPIO132 L NPUT(WPD) L NPUT(WPD) VIO1 
AG28 IISTLRCK GPIO133 L NPUT(WPD) L NPUT(WPD) VIO1 
AG14 TRACECLK GPIO134 L NPUT(WPD) Ë NPUT(WPD) VIO1 
AJ14 TRACECTRL GPIO135 L NPUT(WPD) L NPUT(WPD) VIO1 
AH14 TRACEDAT[O GPIO136 L NPUT(WPD) L NPUT(WPD) VIO1 
AH13 TRACEDAT[1 GPIO137 L NPUT(WPD) L NPUT(WPD) VIO1 
AF12 TRACEDAT[2 GPIO138 L NPUT(WPD) L NPUT(WPD) VIO1 
AE12 TRACEDAT[3 GPIO139 E NPUT(WPD) [is NPUT(WPD) VIO1 
AG12 TRACEDAT[4 GPIO140 L NPUT(WPD) L NPUT(WPD) VIO1 
AH12 TRACEDAT[5 GPIO141 L NPUT(WPD) L NPUT(WPD) VIO1 
AJ12 TRACEDAT[6 GPIO142 L NPUT(WPD) L NPUT(WPD) VIO1 
AJ11 TRACEDAT[7 GPIO143 L NPUT(WPD) Ë NPUT(WPD) VIO1 
025 EXTINTO GPIO144 E NPUT(WPD) Ë NPUT(WPD) VIO2 
E26 EXTINT1 GPIO145 L NPUT(WPD) L NPUT(WPD) VIO2 
D27 SCL3 GPIO146 H NPUT(WPU) H NPUT(WPU) VIO2 
D26 SDA3 GPIO147 H NPUT(WPU) H NPUT(WPU) VIO2 
AE18 SDO D[3] GPIO148 Е NPUT(WPD) L NPUT(WPD) VSD 
AF18 SDO D[2] GPIO149 L NPUT(WPD) L NPUT(WPD) VSD 
AF16 SD0_CMD GPIO150 L NPUT(WPD) L NPUT(WPD) VSD 
AF15 SDO D[0] GPIO151 L NPUT(WPD) L NPUT(WPD) VSD 
AH17 SDO D[1] GPIO152 L NPUT(WPD) L NPUT(WPD) VSD 
AH16 SDO CLKO GPIO153 L NPUT(WPD) L NPUT(WPD) VSD 
AB25 SIMCLK2 GPIO154 E NPUT(WPD) [is NPUT(WPD) VSIM2 
AC25 SIMDA2 GPIO155 L NPUT(WPD) L NPUT(WPD) VSIM2 
AD25 SIMRST2 GPIO156 L NPUT(WPD) L NPUT(WPD) VSIM2 
AB26 SIMCLKO GPIO157 L NPUT(WPD) It NPUT(WPD) VSIMO 
AC28 SIMDAO GPIO158 L NPUT(WPD) L NPUT(WPD) VSIMO 
AD28 SIMRSTO GPIO159 L NPUT(WPD) Іш NPUT(WPD) VSIMO 
AD27 SIMCLK1 GPIO160 L NPUT(WPD) L NPUT(WPD) VSIM1 
AD26 SIMDA1 GPIO161 L NPUT(WPD) L NPUT(WPD) VSIM1 
AE27 SIMRST1 GPIO162 L NPUT(WPD) L NPUT(WPD) VSIM1 
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3.1.5 Control Registers 
Memory map 
ARM base address: 0х402А 0000 
PAD Addr Offset Default Value 
PIN CTRL REGO 0x0 0x0 
PIN CTRL REGI 0x4 0x0 
PIN CTRL REG2 0x8 0x0 
PIN CTRL REG3 Охс 0х0 
PIN CTRL REG4 0x10 0x0 
PIN CTRL REG5 0x14 0x0 
Reserved 0x18 0x0 
Reserved Oxlc 0x0 
RFSDAO 0x20 0x11e870 
RFSCKO 0x24 0x11e870 
RFSENO 0x28 0х11е8р0 
RFSDA1 0x2c 0x11e870 
RFSCK1 0x30 0х11е870 
RFSEN1 0x34 0х11е8р0 
RFCTL15 (LTE_RFCTLO) 0x38 0х11е870 
ВЕСТИ. 16 (LTE_RFCTL1) 0x3c 0x11e870 
RFCTL17 (LTE_RFCTL2) 0x40 0х11е870 
ВЕСТИ. 18 (LTE_RFCTL3) 0х44 0х11е870 
ВЕСТ. 19 (TWG_RFCTLO) 0х48 0х11е870 
RFCTL20 (TWG_RFCTL1) 0х4с 0х11е870 
RFCTL21 (TWG_RFCTL2) 0x50 0х11е870 
RFCTL22 (TWG_RFCTL3) 0x54 0х11е870 
RFCTL23 (G_RFCTLO) 0x58 0х11е870 
RFCTL24 (6. КЕСТІ) 0x5c 0х11е870 
RFCTL25(G RFCTL2) 0x60 0x11e870 
RFCTL26(G RFCTL3) 0x64 0x11e870 
RFCTLO(UNI RFCTLO) 0x68 0x11e870 
RFCTLI(UNI КЕСТІ) 0x6c 0x11e870 
RFCTL2(UNI RFCTL2) 0x70 0х11е870 
RFCTL3(UNI RFCTL3) 0x74 0х11е870 
RFCTL4 (UNI_RFCTL4) 0x78 0х11е870 
RFCTL5 (UNI RFCTL5) 0х7с 0х11е870 
RFCTL6 (UNI RFCTL6) 0x80 0x11e870 
RFCTL7 (UNI RFCTL7) 0x84 0x11e870 
RFCTL8 (UNI RFCTLS8) 0x88 0x11e870 
RFCTL9 (UNI RFCTL9) 0х8с 0х11е870 
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RFCTL10 (UNI_ RFCTL10) 0x90 0х11е870 
ВЕСТ. 11 (UNI_RFCTL11) 0х94 0х11е870 
RFCTL12(UNI RFCTL12) 0x98 0x11e870 
RFCTL13 (UNI_RFCTL13) 0x9c 0x11e870 
RFCTL14 (UNI_ КЕСТІ,14) Оха0 0х11е870 
RFCTL27 (UNI_RFCTL15) 0xa4 0x11e870 
XTL EN 0xa8 0x11e000 
RFFE SCKO Охас 0х11е870 
RFFE_SDAO Oxb0 0х11е870 
RFCTL28 (ВЕЕЕ_$СК1) Oxb4 0х11е870 
RFCTL29 (RFFE_SDA1) Oxb8 0x11e870 
SIMCLKO Oxbc 0x11e870 
SIMDAO 0xcO 0x11e870 
SIMRSTO 0хс4 0х11е870 
SIMCLK1 0xc8 0x11e870 
SIMDA1 Охсс 0х11е870 
SIMRST1 0хао 0х11е870 
SIMCLK2 Oxd4 0х11е870 
SIMDA2 0xd8 0x11e870 
SIMRST2 Охас 0х11е870 
500 рз Охей 0х11е870 
5р0 D2 Oxe4 0х11е870 
500 СМ) 0xe8 0x11e870 
SDO DO Охес 0х11е870 
SDO DI 0хҒ0 0х11е870 
SDO_CLKO Oxf4 0x11e870 
5р1 СІК Oxf8 0х11е870 
5р1 CMD Oxfc 0x11e870 
5р1 DO 0x100 0x11e870 
5р1 DI 0x104 0x11e870 
5р1 D2 0x108 0x11e870 
$01 D3 0х10с 0х11е870 
IISODI 0x110 0x11e870 
IISODO 0х114 0х11е870 
IISOCLK 0x118 0х11е870 
IISOLRCK 0х11с 0х11е870 
UOTXD 0x120 0x11e000 
UORXD 0x124 0x11e080 
UOCTS 0x128 0x11e870 
UORTS 0х12с 0х11е870 
PTEST 0x130 0х11е000 
ANA INT 0x134 0x11e000 
EXT RST B 0x138 0x11e000 
CHIP SLEEP 0х13с 0х11е000 
XTL BUF ENO 0x140 0x11e000 
XTL BUF ENI 0х144 0х11е000 
СІК 32К 0х148 0х11е000 
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AUD SCLK 0х14с 0х11е000 
AUD ADDO 0х150 0х11е000 
AUD ADSYNC 0x154 0x11e000 
AUD DADI 0x158 0x11e000 
AUD DADO 0х15с 0х11е000 
AUD DASYNC 0x160 0x11e000 
ADI D 0x164 0x11e000 
ADI SYNC 0x168 0x11e001 
ADI SCLK 0х16с 0х11е001 
LCM_RSTN 0х170 0х11е870 
DSI TE 0х174 0х11е870 
MTDO ARM 0х178 0х11е000 
MTDI ARM 0х17с 0х11е080 
MTCK ARM 0x180 0x11e040 
MTMS ARM 0x184 0x11e080 
MTRST N ARM 0x188 0x11e080 
DTDO LTE 0х18с 0х11е000 
DTDI ІЛЕ 0х190 0х11е080 
DTCK ІЛЕ 0х194 0х11е040 
DTMS LTE 0х198 0х11е080 
DRTCK ІЛЕ 0х19с 0х11е000 
NFWPN 0х1а0 0х11е000 
ЕКВ 0х1а4 0х11е080 
ЕСІЕ 0х1а8 0х11е000 
FALE Oxlac 0х11е000 
NFREN 0х150 0х11е000 
NFD4 0х164 0х11е040 
FD5 Ox1b8 0х11е040 
Ерб Oxlbc 0х11е040 
NFD7 0х1с0 0х11е040 
FD10 0х1с4 0х11е040 
Ер11 0x1c8 0x11e040 
NFD14 Oxlcc 0х11е040 
ЕСЕМО 0x1d0 0x11e000 
NFWEN 0х144 0х11е000 
FDO 0х148 0х11е000 
FD1 Oxldc 0х11е000 
NFD2 0х1е0 0х11е000 
NFD3 0х1е4 0х11е000 
NFD8 0х1е8 0х11е040 
Ер9 Oxlec 0х11е040 
Ер12 0х1Ғ0 0х11е040 
№13 0х1Е4 0х11е040 
FD15 Ox1f8 0x11e040 
CCIRDO Oxlfc 0x11e870 
CCIRDI 0x200 0x11e870 
CMMCLK 0x204 0x11e810 
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CMPCLK 0x208 0х11е870 
CMRSTO 0х20с 0х11е870 
CMRSTI 0x210 0x11e870 
CMPDO 0x214 0x11e870 
CMPD1 0x218 0x11e870 
SCLO 0x21c Ox11e8b0 
SDAO 0x220 Ox11e8b0 
SPI2 CSN 0x224 Ox11e8b0 
SPI2 DO 0x228 0x11e870 
SPI2 DI 0x22c 0x11e870 
SPI2 CLK 0x230 0x11e870 
SPIO CSN 0x234 Ox11e8b0 
SPIO DO 0x238 0x11e870 
SPIO DI 0x23c 0x11e870 
SPIO CLK 0x240 0x11e870 
MEMS MIC CLKO 0x244 0x11e870 
MEMS MIC DATAO 0x248 0x11e870 
MEMS MIC СІКІ 0х24с 0х11е870 
MEMS МІС РАТАТ 0х250 0х11е870 
KEYOUTO 0х254 0х11е000 
KEYOUTI 0x258 0x11e040 
KEYOUT2 0x25c 0x11e870 
KEYINO 0x260 0х11е08А 
КЕҮІМІ 0х264 0х11е08А 
KEYIN2 0x268 0х11е870 
SCL2 0x26c 0х11е8р0 
SDA2 0x270 0х11е8р0 
СІК AUXO 0х274 0х11е870 
IISIDI 0х278 0х11е870 
115100 0х27с 0х11е870 
ПУСК 0х280 0х11е870 
IISILRCK 0x284 0x11e870 
TRACECLK 0x288 0x11e870 
TRACECTRL 0x28c 0x11e870 
TRACEDATO 0x290 0x11e870 
TRACEDAT1 0x294 0х11е870 
TRACEDAT2 0x298 0х11е870 
TRACEDAT3 0x29c 0x11e870 
TRACEDAT4 0х2а0 0х11е870 
TRACEDAT5 0x2a4 0x11e870 
TRACEDAT6 0x2a8 0x11e870 
TRACEDAT7 0x2ac 0x11e870 
EXTINTO 0х250 0х11е870 
EXTINTI 0х254 0х11е870 
SCL3 0x2b8 0х11е8Ь0 
SDA3 Ox2bc Ox11e8b0 
U1TXD 0х2с0 0х11е000 
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UIRXD 0x2c4 0x11e080 
U2TXD 0x2c8 0x11e870 
U2RXD 0x2cc 0x11e870 
U3TXD 0x2d0 0x11e870 
U3RXD 0x2d4 0x11e870 
U3CTS 0x2d8 0x11e870 
U3RTS 0x2dc 0x11e870 
UATXD 0x2e0 0x11e870 
U4RXD 0х2е4 0х11е870 
3.1.5.2 Register Description 


3.1.5.2.1 PIN_CTRL_REGO 
Description: Pin global control registerO 


Nam Type | Reset | Description 
Value 


а [но [mo [Reeves CS 
wifi_coexist_pin_in_sel [28] RAW |1'hO WIFI COEXIST source select: 

1'b0: from function2 of MEMS MIC CLKO 

pad 

1'b1: from function2 of TRACEDAT07 pad 
orp urxd pin in sel [27] R/W 1'h0 ORP_URXD source select: 

1'b0: from function2 of U1RXD pad 

1’b1: from function2 of U2RXD pad 
ея [mw [nw 


мра nfípd [15] RAN 1'h0 Weakly pull down pads in VNF1 domain 
before the domain is shut down. Rserved 
in SharkL. 


wpd nfOpd [14] R/W 1'hO Weakly pull down pads іп VNFO domain 
before the domain is shut down. Rserved 
in SharkL. 

wpd adpd [13] R/W 1'h0 Weakly pull down pads in VIO_AD domain 
before the domain is shut down . Rserved 
in SharkL. 

wpd io 2 1ра [12] R/W 1'hO Weakly pull down pads in VIO 2 1 
domain before the domain is shut down . 
Rserved in SharkL. 

wpd iopd [11] R/W 1'h0 Weakly pull down pads in VIO domain 
before the domain is shut down 

wpd_sim2pd [10] R/W Weakly pull down pads in VSIM2 domain 
before the domain is shut down. Rserved 
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wpd sim1pd R/W Weakly pull down pads in VSIM1 domain 
before the domain is shut down . Rserved 
in SharkL. 

wpd simOpd Weakly pull down pads in VSIMO domain 
before the domain is shut down. Rserved 
in SharkL. 


wpd sdpd [7] : Weakly pull down pads in VSD domain 
before the domain is shut down. Rserved 
in SharkL. 

wpd campd RAN | Weakly pull down pads іп УСАМ domain 
before the domain is shut down . Rserved 
in SharkL. 


Бор frw |5 | Reserved 


3.1.5.2.1 PIN_CTRL_REG1 
Description: Pin global control register1 


d Name Type | Reset | Description 
Value 


ата |RW ЕЕ Reserved —— 


u4rxd_pin_in_sel [3] RW |270 U4RXD source select: 
1’b0: from function1 of U4RXD pad 
1’b1: from function2 of SDA3 pad 


м feno [Reserved | ||| 


3.1.5.2.2 PIN_CTRL_REG2 
Description: Pin global control register2 


Type | Reset | Description 
Value 


O _sys_sel [26:25] RW |270 КЕШЕННЕН system control select: 
2'b00: AP SIMO controller 
2001: CPO SIM2 controller 
2'b10: CP1 SIM2 controller 
2'b11: reserved 


біт1 sys sel [24:23] R/W SIM1 system control select: 
2000: CP1 SIM1 controller 
2001: CPO SIM1 controller 
2010: AP SIMO controller 
211: reserved 


[22:21] SIMO system control select: 
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uart3 sys sel 


uart2 sys sel 


uart1 sys sel 


иагі0 sys sel 
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2'b00: CPO SIMO controller 
2001: CP1 SIMO controller 
2010: AP SIMO controller 
2'b11: reserved 


[20:18] у UART2 system control select: 
40: 
41: 
42: 
4'h3: 
4'h4: 

[17:15] ; UART2 system control select: 
4'h0: 
4'h1: 
4'h2: 
4'h3: 
4'h4: 
4'h5: ARM7 UARTO controller 

[14:11] : UART2 system control select: 
4'h0: 
4'h1: 
4'h2: 
4'h3: 
44: 
4'h5: 
4'h6: 
4'h7: 
4'h8: 
4'h9: 
4'h10: CP1 UART1 controller 
4'h11: ARM7 UARTO controller 


UART1 system control select: 
4'h0: 
41: 
4'h2: 
4'h3: 
4'h4: 
4'h5: 
4'h6: 
4'h7: 
4'h8: 
4'h9: 
4'h10: CP1 UART1 controller 

4'h11: ARM7 UARTO controller 


UARTO system control select: 
3'h0: 
S'h1: 


AP UARTA controller 

СРО UARTO controller 
СРО UART1 controller 
СРО UART2 controller 
CPO UARTS controller 


AP UARTS controller 

CPO UARTO controller 
СРО UART1 controller 
СРО UART2 controller 
CPO UARTS controller 


AP UART2 controller 
АР UART1 controller 
AP UARTO controller 
AP UARTS controller 
AP UART4 controller 
CPO UARTO controller 
CPO UART1 controller 
CPO UART2 controller 
CPO UARTS controller 
CP1 UARTO controller 


AP UART1 controller 
AP UARTO controller 
AP UART2 controller 
AP UARTS controller 
AP UARTA controller 
СРО UARTO controller 
СРО UART1 controller 
СРО UART2 controller 
CPO UARTS controller 
СР1 UARTO controller 


AP UARTO controller 
CPO UARTO controller 
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3'h2: CP1 UARTO controller 
3'h3: ARM7 UARTO controller 


uart24 loop sel UART2 and UARTA loop select. 


uart23 loop sel UART2 and UARTS loop select. 
uarti4 loop. sel UART1 and UARTA loop select. 
иагі13 loop sel fo) [Rw [rno | UART1 and UARTS loop select. 


3.1.5.2.3 PIN CTRL REGS3 
Description: Pin global control register3 


Type | Reset | Description 
Value 


ba out_sel [31] R/W | 170 Watch dog reset source select: 
1'b0: from CA7 watch dog 
1'b1: from AP watch dog 


[mem [aw [эю [шее —_ 
[ess [sw [sro [mee — — — — — 


1153 sys sel [17:15] | RAN | 370 153 system control select: 
3'b000: AP IIS3 controller 
3'b001: CPO IIS3 controller 
3'b010: CP1 IIS3 controller 
3'b011: CP2 IIS controller 
3'b011: VBC IISO controller 
3'b100: VBC IIS1 controller 


lis2 sys sel [14:12] | RAN |370 1152 system control select: 
3'b000: AP 152 controller 
3'b001: CPO IIS2 controller 
30010: CP1 1152 controller 
30011: VBC IISO controller 
3'b100: VBC IIS1 controller 

lis sys sel [11:9] R/W | 370 1151 system control select: 
3'b000: AP IIS1 controller 
3'b001: CPO IIS1 controller 
30010: CP1 1151 controller 
3'b011: VBC IISO controller 
3'b100: VBC IIS1 controller 
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3'b000: AP IISO controller 

3'b001: CPO 1150 controller 
30010: CP1 1150 controller 
30011: VBC 1150 controller 
3'b100: VBC IIS1 controller 


lis23 loop sel [5] R/W | 1'hO 1152 and IIS3 loop select(IIS2CLK input 
and IIS3CLK output) 

11513 loop sel [4] R/W | 170 1151 and 1153 loop select(IIS1CLK input 
and IIS3CLK output) 


11512 loop sel [3] RAN | 170 1151 and IIS2 loop select(IIS1CLK input 
and IIS2CLK output) 

і503 loop sel [2] R/W | 1'hO 1150 and IIS3 loop select(IISOCLK input 
and IIS3CLK output) 

і502 loop sel [1] RAW | 1'hO 1150 ала IIS2 loop select(IISOCLK input 
and IIS2CLK output) 

і501 loop sel R/W | 170 1150 and 1151 loop select(IISOCLK input 
and IIS1CLK output) 


3.1.5.2.4 PIN_CTRL_REG4 
Description: Pin global control register4 


Чаш Туре | Reset | Description 
Value 


Готов [nw ю [memes — — — — —] 


CCIR VS FUNC SEL [27] R/W Tho MCSI1_DN1 function select: 
1760: ccir vs 
1'b1: GPIO179 
R/W Tho 


CCIR_HS_FUNC_SEL [26] MCSI1_DP1 function select: 
1’b0: ccir hs 
1'b1: GPIO178 


CCIR D7 FUNC SEL ! MCSI1 DNO function select: 
1750: ссіг а[6] 


101: GPIO177 


ССІН D6 FUNC SEL у MCSI1 DPO function select: 
1750: ссіг а[6] 
161: GPIO176 

ССІН 05 FUNC_SEL | MCSI1 CLKN function select: 
1'b0: ссіг d[5] 
161: GPIO175 

CCIR 04 FUNC SEL В MCSI1 CLKP function select: 
1750: ссіг d[4] 
1'b1: GPIO174 


CCIR D3 FUNC SEL [| [21] МС510 ОМЗ function select: 
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1’b0: ссіг а[3] 
СЕ 


CCIR_D2_FUNC_SEL [20] R/W | 170 MCSIO DP3 function select: 
1'b0: ссіг а[2] 
101: GPIO172 


[eem [ww [wm әммә — — — —] 
Norm [s [nw [me [wwe — — — — ——] 


VSD ms [5] RAV |1710 VSD domain pad driving level: 
0: 3.0V 
1: 1.8% 
[4] RAW [тһ 


VSIM2_ms "0 VSIM2 domain pad driving level: 
0: 3.0V 


1: 1.8V 


VSIM1 ms ! VSIM1 domain pad driving level: 
0: 3.0V 
1: 1.8V 


VSIMO_ms ! VSIMO domain pad driving level: 
0: 3.0V 
1: 1.8V 


VIO 2 1 ms Y МО 2 1 domain pad driving level: 
0: 3.0V 
1: 1.8V 


3.1.5.2.5 РІМ CTRL REG5 
Description: Pin global control register4 


Nam Type | Reset | Description 
Value 


ае [Ben [Rw [arno [Reseved ||| 


test dbg modeO R/W |170 Debug mode selection: 
1’b0: debug mode0 disable 
1’b1: debug mode0 enable 


3.1.5.2.6 Other Pin Control Register 
Description: Other Pin control register share the same bit format shown as below: 
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EE TET Other Pin control register (reset value depends) 


| PINNAME REG. 
— з — 


р 
бір | еп 


== РІМ МАМЕ вір еп Reserved 


Note: 


“РІМ МАМЕ” represents each pin. Function 1, 2, 3, 4 of each pin is detailed in Pin 
Multiplexed Function List, the default value of each control bit is detailed in Memory Map. 


Field Name Type Reset Description 
Value 


ты БЕНЕН ОСИ 


PIN МАМЕ агу [22:19] R/W Driver Strength select 
[22:19] is used on TSMC pad 
(named with SPP*), and [20:19] 
is used on Spreadtrum pad 
(named with ӘР”), 


[qm | | ee — | 


РІМ МАМЕ slp en [17:13] R/W Sleep mode enable: 
BITO: Sleep with AP sleep 
BIT1: Sleep with CPO sleep 
BIT2: Sleep with CP1 sleep 
BIT3: Sleep with VCPO sleepO 
BIT4: Sleep with VCP1 sleepO 


PIN NAME wpus [12] вм | | Pull up resistor select 

РІМ МАМЕ se [11] вм | | Schmitt trigger input enable 
О es | | [ne — 
PIN NAME func wpu |] — |RW | | Weakly pull up for function mode 


PIN NAME func wpd ШЕН ЖЕШ Weakly pull down for function 
mode 


PIN NAME sel [5:4] R/W Function select: 
2'b00: FunctionO 
2'b01: Function1 
2'b10: Function2 
2'b11: Function3 
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PIN NAME slp wpu [3] RAN Weak pull up control in chip 
deep sleep mode 

PIN NAME slp wpd [2] RAN Weak pull down control in chip 
deep sleep mode 


РІМ МАМЕ вір ie [1] R/W Input enable control in chip deep 
sleep mode 

PIN NAME slp oe R/W Output enable control in chip 
deep sleep mode 


3.1.6 Strapping Pins 
Substrate В Е 
Се! Мате Name Power | Strapping рт 
SPSCBC2 24Х NFD[0] VNF arm boot mdO 
SPSCBC2 24X NFD[1] VNF arm boot md1 
SPSCBC2 24X NFD[2] VNF arm_boot_md2 
SPSCBC2 24X NFD[3] VNF arm boot md3 
USB Download 
SPSCBC2 24X U1TXD VIO 1 onse 
3.1.7 PAD Information 
3.1.7.1 Digital Pad Type Description 
Table 3-11 Digital Pad Type Description 
Pin Type Descritpion 
SPSCBC2 8X VL/HL Bi-direction Pad with Enable Controlled 


Pull-Down & Pull-Up 

Resistor., Programmable Driver Strength 
2mA/AmA/6mA/8mA. No tolerance 
function. The Schmitt trigger input 
function can be control by the SE 
signal.SE=1, Schmitt input enable.SE=0 
Schmitt input disable. 


SPSEBC2 24X VL/HL Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up 

Resistor., Programmable Driver 
Strength . No tolerance function. The 
Schmitt trigger input function can be 
control by the SE signal.SE=1, Schmitt 
input enable.SE=0 Schmitt input 
disable.Using for EMMC/SD 
intertace(VDDIO-1.8V/1.2V). 


SPSCBC2 8X IIC  VL/HL | Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up 

Resistor., Programmable Driver Strength 
2mA/AmA/6mA/8mA. No tolerance 
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function. The Schmitt trigger input 
function can be control by the SE 
signal.SE=1, Schmitt input enable.SE=0 
Schmitt input disable. Programmable 
soft pull up resistor 20K/1.8K. 


SPSCBC2_8X_W_VL/HL 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up 
Resistor.,Programmable Driver Strength 
2mA/4mA/6mA/8mA. No tolerance 
function. The Schmitt trigger input 
function can be control by the SE 
signal.SE=1, Schmitt input enable.SE=0 
Schmitt input disable. For high ESD 
performance pads. 


PDWUWSWCDG V/H 


Bi-direction Pad with Enable Controlled 
Pull-Down & Pull-Up 

Resistor., Programmable Driver 
Strength. No tolerance function.Support 
the 1.8V/3.0V IO voltage. 


SPVDD1ANA VL/HL 


The 0.9V power supply pad,which 
supply the 0.9V core voltage to Core 
Circuit. 


SPVDD2ANA VL/HL 


The 1.8V power supply pad. Only 
supply the 1.8V to the internal circuit for 
example Efuse. Need cut the VDDIO 
power rail using the CUT cell. 


SPVDD1_VL/HL 


VDDCORE 0.9V power pad. 


SPVSS1_VL/HL 


Core ground pad. 


SPVDD2 VL/HL 


VDDIO 1.8V power pad. 


SPVDD2POC VL/HL 


VDDIO 1.8V power on control pad. A 
power domain must & only have one 
SPVDD2POC cell. 


SPVSS2_VL/HL 


VSSIO 1.8V ground pad. 


3.1.7.2 SPSCBC2_8X_VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
A PAD С IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
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Output 0 0 0 0 1 0 X 0 0 
1 1 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 20K(1.8V) 0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO x x 1 X X X X X 1 
Power-down 
Driver Strength Select Function: (VDDIO-1.8V) 
DRV[1] | DRV[O] |! 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 12mA 
DC Parameter: (VDDIO=1.8V) 
SS TT FF 
VT+ | Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
VT- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
VT+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
VT- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/6K | 22K/4.6K | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@100MHZ,FF Corner,30pf loading X X 4mA 
Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current (Q Vo-3V or OV X X «0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf, VDDIO=1.8V, Temp=125C, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
бтА 1.829 1.778 2.168 2.193 
8тА 2.609 2.548 2.491 2.521 
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SPSEBC2 24X VL/HL 
Truth Table: Input function CZPAD&IE, Output function: PAD-A&OE 
A PAD C |IE |OE |WPU WPUS WP | WPDI 
DO 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 20K(1.8V) |0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
ІО Power-down | X X 1 X X X X X 1 
Driver Strength Select Function: 
DRV[2] | DRV[1] | DRV[0]. | Nominal Note 
Impedance 
1 0 0 100оһт Option 
1 0 1 66ohm Option 
1 1 0 50ohm Same the 000 
1 1 1 33ohm Same the 001 
0 0 0 50ohm Mandatory 
0 0 1 33ohm Option 
0 1 0 20оһт Option 
0 1 1 10оһт Option 
DC Parameter: 
$5 ТТ РЕ 
VT+ | Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
VT- Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
VT+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
VT- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/6K 22K/4.6K 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current@208MHZ,FF Corner, 15pf loading X X 13mA 
Ist Standby Current X X «uA 
loZ Tri-state output leakage current @Vo=1.8V or OV X X «uA 
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VDDIO=1.8, Temp=125C, 


Delay Path Cpad Rise Fall Rise Fall 
Time(ns) Time(ns) Delay(ns) Delay(ns) 
PAD->C 0.15 0.19 0.61 0.40 
A-PAD | 100ohm | 3pF 1.34 1.51 1.42 1.59 
66ohm 5рЕ 1.29 1.46 1.42 1.59 
50ohm 8pF 1.41 1.60 1.46 1.65 
33ohm 10pF 1.15 1.31 1.55 1.55 
20ohm 15pF 1.11 1.26 1.54 1.54 
10ohm 15pF 0.74 0.83 1.34 1.34 
3.1.7.4 SPSCBC2_8X_IIC_VL/HL 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
A PAD G IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 20K(1.8V) 0 0 
1:1.8K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO X X 1 X X X X X 1 
Power-down 
Driver Strength Select Function: (VDDIO-1.8V) 
DRV[1] | DRV[0] |! 
0 0 2mA 
0 1 4mA 
1 0 6mA 
1 1 12mA 
DC Parameter: (VDDIO=1.8V) 
SS TT FF 
VT+ | Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
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VT- | Schmitt trig. High to low threshold point (1.2V) X 0.39V X 

VT+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 

VT- |Schmitt trig. High to low threshold point (1.8V) X 0.64V X 

RPU | Pull-up resistor(1.8V) 30K/1.1K | 22K/1.8K | 16K/2.6K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 

lavg | Active Current 100MHZ,FF Corner,30pf loading X X 4mA 

Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current @Vo=3V or OV X X «0.1uA 


AC Parameter: 


The data simulation is SS corner, Cloading=0.3pf, Cpad-30pf, VDDIO=1.8V, Тетр=125С, 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
6mA 1.829 1.778 2.168 2.193 
8тА 2.609 2.548 2.491 2.521 
3.1.7.5 SPSCBC2_8X_W_VL/HL 
Truth Table: Input function C=PAD&lE, Output function:PAD=A&0E 
A PAD С IE OE WPU WPUS WPDO WPDI 
Input X 0 0 1 0 0 X 0 0 
X 1 1 1 0 0 X 0 0 
Output 0 0 0 0 1 0 X 0 0 
1 1 0 0 1 0 X 0 0 
Inout 0 0 0 1 1 0 X 0 0 
1 1 1 1 1 0 X 0 0 
Tri State X HZ 0 0 0 0 X 0 0 
X HZ 0 0 0 0 X 0 0 
Pull up X 1 0 0 0 1 0: 20K(1.8V) 0 0 
1:4.7K(1.8V) 
Pull Down X 0 0 0 0 0 X 1 0 
IO X X 1 X X X X X 1 
Power-down 
Driver Strength Select Function: (VDDIO=1.8V) 
DRV[1] | DRV[0] | | 
0 0 2mA 
0 1 4mA 
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1 0 бтА 
1 1 12тА 

DC Parameter: (VDDIO=1.8V) 

SS TT FF 

VT+ | Schmitt trig. Low to High threshold point (1.2V) X 0.80V X 
VT- | Schmitt trig. High to low threshold point (1.2V) X 0.39V X 
VT+ | Schmitt trig. Low to High threshold point (1.8V) X 1.20V X 
VT- Schmitt trig. High to low threshold point (1.8V) X 0.64V X 
RPU | Pull-up resistor(1.8V) 30K/6K | 22К/4.6К | 16K/3.5K 
RPD | Pull-down resistor(1.8V) 30K 40K 60K 
lavg | Active Current 100MHZ,FF Corner,30pf loading X X 4mA 
Ist Standby Current X X «0.1uA 
loZ Tri-state output leakage current (Q Vo-3V or OV X X «0.1uA 


AC Parameter: 
The data simulation is SS corner, Cloading=0.3pf, Cpad=30pf, VDDIO=1.8V, Тетр=125С, 


3.1.7.6 


Delay Path Rise Time(ns) Fall Time(ns) Rise Delay(ns) Fall Delay(ns) 
PAD->C 0.193 0.198 0.437 0.327 
A-PAD 2mA 4.911 4.766 3.379 3.54 
4mA 2.569 2.491 2.452 2.51 
бтА 1.829 1.778 2.168 2.193 
8тА 2.609 2.548 2.491 2.521 
PDWUWSWCDG_V/H 
Truth Table: Input function C=PAD&IE, Output function:PAD=A&OE 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 72 of 1554 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM' SC9832 Device Specification 


SPU 


DS? 
DSO 
OEN 
INPUT OUTPUT 
Remark 
MS OEN І 050  DS1 0$2 0583 PU SPU PD ST IE PAD PAD с 
1 0 0 on on ол on on 0/1 on on on 5 0 0 
1 0 1 о м of м ол 04 on on 0 z 1 0 EIUS 
operation 
1 0 1 on on on on on on on on 1 F 1 1 
0 0 0 on 0/1 ол on on on on on on = 0 0 
3.0V OD 
0 0 1 0n on ол 0/1 ол 0/1 on on 0 5 1 0 а 
0 0 1 0n on ол 0n 0n 0/1 ол on 1 > 1 1 
on 1 on on on on on on 0/1 on on on 0 = 0 
on 1 on on on on 0/1 0/1 0/1 on on 0 1 5 0 
Input 
on 1 on on on on on 0/1 0/1 on 0/1 1 1 2 1 Бе 
0/1 1 0/1 ол ол ол 0n 0 0 0 ол 0 2 š 0 
0/1 1 0n ол 0n ол on 0 0 0 on 1 2 = X 
on 1 on on on on 0n 1 0 1 0/1 0n 
МА N.A. Forbidden 
on 1 on on on on on 0 1 1 on on = 
on 1 0n 0n on 0n 0/1 1 0 0 on 0 Z H 0 20k 
on 1 on 0⁄1 on on 0/1 1 0 0 0/1 1 2 H 1 weak pull 
ол 1 on on 0n ол ол 0 1 0 on 0 2 H 0 АЛК 
0/1 1 ол 0n ол ол ол 0 1 0 0/1 1 2 H 1 strong pull 
on 1 on on on on on 1 1 0 ол 0 2 H 0 1.8k 
on 1 on on ол ол ол 1 1 0 0/1 1 2 H 1 strong pull | 
ол 1 0/1 on on on 0/1 0 0 1 ол on 7 L 0 Pull down | 


Driver Strength Select Function: 


DS3 DS2 0$1 | DSO 
0 0 0 0 2mA 
0 0 0 1 4mA 
0 0 1 0 6mA 
0 0 1 1 8mA 
0 1 0 0 10mA 
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0 1 o |1 |12тА 
0 1 1 O |14тА 
0 1 1 1 |16тА 
0 0 0 0 |18тА 
0 0 o |1 |20тА 
0 0 1 0 |22тА 
0 0 1 1 |24тА 
0 1 o |0 |26тА 
0 1 о |1 |28тА 
0 1 1 0 | 30mA 
0 1 1 1 |32тА 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality is subject to the absolute maximum/minimum values listed іп ЯНА! ARB S| FH 
ə . Do not exceed these parameters or the part may be damaged permanently. Operation at absolute 
maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings 


Ems [raam  — | m ИО ИЕГЕ 

БЕРЕН ера мйвзет av soman вании | o3 faa |v 

vase кесаря TEAR че ГУ 

Vom [призов on 28V domain anao moa — | 09 | 29 [У 
V 


Maximum ESD stress voltage, Human Body 
V Model, any pin to any supply pin, either polarity or 2 000 
тах ESD | any pin to all non-supply pins together, either 
polarity. Three stresses maximum. 


Imax, DC Maximum DC Input current for any non-supply pin | | 5 мА 
E __%_ | s | 
Storage temperature 66 | яз | 


4.1.2 Recommended Operating Conditions 
The recommended operating conditions is list in Я! ЖЖ. 


Table 4-2 Recommended operating conditions 
ben Е 
Arm supply voltage 0. 845 1. 05 V 
|AVDD BB | BB |AVDD BB | Baseband | Baseband supply voltage — | voltage 


[woo — [aPciarcutersupyvatece | | 25 | [У 
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Е ‚| oaa 
В р у _ ү T) 


4.1.3 Thermal Characteristics 
The thermal characteristics are as shown in #17! ЖЕ. . 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec °C/watt 


4.1.4 ESD Characteristics 
The ESD characteristics are shown in FH! ЖЕ. 
Table 4-4 ESD characteristics 


зул О [Oo J vae [uw — | 


4.1.5 DC Characteristics 


The typical core voltage (VDD) is 0.9 V and the I/O supply (VDDIO) is typically at 1.8 V. The power 
pins should be connected with a decoupling capacitor to ground (VSS, VSSIO). 


For the following table, Tamb = -40 to +85 °C, VSS = 0 V (ground), and all voltages are measured 
with respect to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


[Symb [Parameter [Condo [| ме [mmem| ма [Unt | 


The whole chip is 

Deep sleep current | in deep sleep 1.2 mA 
mode 

power-down The whole chip is 

сштеп powered down by 50 uA 
software 


Digital supply voltage: pins VIO1 


voltage 


Digital supply voltage: pins VIO2 
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[Symb [Parameter [Genes [| Мт [mmem| ма [Unt | 
| | По ОИ ПО ПО | [| | | 


Digital supply voltage: pins VSIMO 


voltage 


Digital supply voltage: pins VSIM1 


voltage 


Digital supply voltage: pins VSIM2 


voltage 


Digital supply voltage: pins VSD 


voltage 


Digital supply voltage: pins VCAM 


voltage 


Digital supply voltage: pins VMEM 


voltage 


Digital supply voltage: pins VNFO 


voltage 


Digital supply voltage: pins VNF1 


voltage 


Digital supply voltage:pins VEMMC 


voltage 


Digital supply voltage: internal VDD 

voltage 

Sleep mode digital 

core supply 0.845 0.945 V 

voltage 

Arm Core supply 

voltage 0.845 1 1.05 V 
Digital input 

Input voltage 

Input voltage 
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бәт” [Parameter |бәміше [| Мт [mmem| wax | Um] 


Input leakage 


Digital output 
Output voltage At lsink = 2,4,6,8 mA 
LOW-level (programmable) олурай Y 
At source - 2,4,6,8 
.. тА 0.9 Vpad Vpad у 
(programmable) 


Analog supply voltage 


AVDD_BB Baseband supply 1:7 1.8 1.98 V 
voltage 
1.98 V 


AVDD PLL Analog pll supply 1.7 1.8 
voltage 

AVDD LVDS | LVDSDIS supply 1.7 1.8 1.98 V 
voltage 

MDSI AVDD | MIPI DSI supply 1.7 1.8 1.98 V 
voltage 

MCSI AVDD | MIPI CSI supply 1.7 1.8 1.98 V 
voltage 

AVDD28 APC/AFC buffer 2.8 
supply voltage 

НӘСІ VDD12 | HSIC suppy 1.08 1.2 1.32 V 
voltage 

VDDUSB USB PHY supply 3.1 3.3 3.5 V 
voltage 


Note1: Vpad means the power supply voltage at the corresponding pad. 


4.2 AC Characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading for 
external drivers or other load analysis. The AC characteristics also include a de-rating factor, which 
indicates how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and І/О pin AC characteristics 


[Symb [Paramore — ОС | Tea Mex [unis | 


| Input capacitance, all standard input and 
idi Е 


Output capacitance, all standard output 

Output de-rating falling edge on all 

standard output and ИО pins, from 30 pF 0.075 ns/pF 
load 


Note: The AC specifications are tested with а 30 pF load as indicated in я! ЖЕ. 1 
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кегі 


Т 30pf 


Figure 4-1 Test circuit of an ИО pin 


The output capacitance and de-rating falling edge are measured under the condition of maximum 
driving strength: 24 mA @ 1.8 V. 


For the following tables, Tamp = -40 to +85 °C, VSS = 0 V (ground), and all voltages are measured 
with respect to VSS, unless otherwise specifie 


Table 4-7 AC characteristics 


ЕШТЕ [Pamer — condones — | min ЕТ” | was | ЕТТЕН 


пак Master clock 26 МН? 
frequency 


Digital input 


© — Дтшарйле | (|34 | 8 | - [| = 


Digital output 


m Голро СТІ БП 2 | — [5 БЕСІН 
БЕН [omarm ЕСІТТІ ЕГІЗ 2 ОО | s ШЕСІ 


Master clock input 


Мак Frequency -27 27 ppm 
compensation 
range 
Master clock AC coupling 0.65 2.4 V 
amplitude 

тек Master clock duty 40 % 
сусіе 


4.3 Performance Specifications 
This section specifies the performance of some major modules. 
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4.3.1 Baseband 


4.3.1.1 Rx ADC 
Table 4-8 Rx ADC AC characteristics 


ЕГІП! — Sume wm | тюш | Mac [uw ] 


| NEM SNR In 


Dynamic range DR In 
M 9 band 
Signal to noise and distortion SINAD 
| 55 
гайо In band 


4.3.1.2 Tx DAC 


Table 4-9 Tx DAC AC characteristics 


| Parameters || | Parameters | Symbol Nte | Міп | Туріса! ШЕГІН 
Output Common Mode This voltage is 0.25 0.45 
Voltage Мост programmable 

Full scale Differential This voltage is 

a ей Voltage Swing эл 


алай — [m | — [9| О Е 
ЕЕ | — | ео ee] 


4.3.2 Phase-Locked Loop (PLL) 


Table 4-10 Performance of the phase-locked loop 


ШЕГІ! | otaipower — БЕН oo | v | 
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[Parameter | CondionsiGomments [win | Typ [мы Jum 
rra 


ЫШ COC. coupimg External coupling capacitor =— 1000 ШИН 
capacitor 
Input reference о в | MHz 
ao o ss 
TWPLL [ [o9 [| м | 
Frequency Range 
zn [ [owe [| м | 
heu [| | m | [Ww | 
Period jitter of PLL All other circuits on | x9 |+ (A | 


ШЕ 
EL NN 
теты [а [ [т j 
мшш ІІ БЕНЕН [ome | | 
И ||» | m 

5% 


w л ИИ L I | 


4.3.3 USB 2.0 PHY 


The USB 2.0 PHY іп shark is fully compliant with USB 2.0 specifications. It’s own PLL can 
generate 480MHz clock for its usage. Please refer to Universal Serial Bus Specification revision 2.0 at 


http://www.usb.org/developers/docs 


4.3.4 MIPI CSI 
4.3.5 MIPI DSI 
4.3.6 Automatic Frequency Control (AFC) DAC 


A part of the AFC is a 14-bit D/A converter and a programmable gain output driver. Special offset 
cancellation is applied in the AFC DAC. 


Table 4-11 Performance of the AFC DAC 


Paramor | CondiionstCommenta — | win | Typical | mar [ums | 
а ОС e ОЕ у 


arson И | | [ss] 
Dee — | — а | [r [59 ] 
ҮСТІ! — [ в БЕГЕН ЕСІП _ 
Dwmmomavwus — | — — — ОО ОС | [n _ 
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4.3.7 Automatic Power Control (APC) DAC 


One general DAC is used to control power ramping and gain in shark. It is а 10 bits D/A converters 
with a programmable-gain output driver. Special offset cancellation is applied in the DAC. 


Table 4-12 Performance of the AFC DAC 


[Perameier | CondioniGomments | Min [туром | max [ом | 
СЕТИ ООО СЕ ОЕ ВСЕ Jv 
eawn ООО ЕНІН 9| [e| 
0 | a [п [ue ] 


[mmm — | О БЕГЕН k | 
mammo [| | [ту 
СТС | S| 9 | p | 
Е [Т | | 99 | [| 
ЕЕ TT | 
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5.1 


V1.0 


AON Subsytem 


AON Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 5-1 AON memory address map after reset 


AP Addr Мар | СРО Addr Мар | СР1 Addr Map | Addr Map Description 
0х3000 0000 - 0x0100 0000 ~ 0x0100 0000 - LPDDR2 Controller (64KB) 
0x3000_FFFF 0x0100_FFFF 0x0100_FFFF 
0х3001 0000 ~ 0x0101 0000 ~ 0x0101 0000 ~ LPDDR2 PHY PUBL (64KB) 
0x3001 FFFF 0x0101 FFFF 0x0101 FFFF 
0x3002 0000 - 0х0102 0000 - 0x0102 0000 - PUB REG (64KB) 
0x3002 FFFF 0x0102 FFFF 0x0102 FFFF 

03 0103 0103 

03 0103 0103 
0x3004. 0000 ~ 0х0104 0000 ~ 0x0104 0000 - PUB AXI BUSMONO (64KB) 
0x3004 FFFF 0x0104 FFFF 0x0104 FFFF 
0x3005 0000 ~ 0x0105 0000 - 0x0105 0000 - PUB AXI BUSMON1 (64KB) 
0x3005 FFFF 0x0105 FFFF 0x0105. FFFF 
0x3006 0000 - 0x0106 0000 - 0х0106 0000 ~ PUB AXI BUSMON? (64KB) 
0x3006 FFFF 0x0106 FFFF 0x0106 FFFF 
0x3007 0000 - 0x0107 0000 - 0x0107 0000 - PUB AXI ВУЗМОМЗ (64KB) 
0x3007 FFFF 0x0107. FFFF 0x0107 FFFF 
0x3008 0000 ~ 0x0108. 0000 - 0x0108 0000 ~ PUB AXI BUSMON4 (64KB) 
0x3008 FFFF 0x0108 FFFF 0x0108 FFFF 
0x3009 0000 ~ 0x0109 0000 - 0x0109 0000 ~ PUB AXI BUSMONS5 (64KB) 
0x3009 FFFF 0x0109 FFFF 0x0109 FFFF 
0x300A 0000 ~ 0x010A 0000 ~ 0x010A 0000 - PUB AXI ВУЗМОМ6 (64KB) 
0x300A FFFF 0x010A FFFF 0x010A FFFF 
0х300В 0000 ~ 0х010В 0000 ~ 0x010B 0000 ~ PUB AXI BUSMON7 (64KB) 
0x300B_FFFF 0x010B_FFFF 0x010B_FFFF 
0x300C_0000 ~ 0x010C_0000 ~ 0x010C_0000 ~ PUB AXI ВУЗМОМ8 (64KB) 
0x300C_FFFF 0x010C_FFFF 0x010C_FFFF 
0x4000_0000 ~ 0x0200_0000 ~ 0x0200_0000 ~ Audio (64KB - Protected) 
0x4000_FFFF 0x0200_FFFF 0x0200_FFFF 
0x4001_ 0000 ~ 0х0201_0000 ~ 0x0201_ 0000 ~ Audio IF (64KB Avaliable - Protected) 
0x4001 FFFF 0x0201 FFFF 0x0201 FFFF 
0х4002 0000 - 0х0202 0000 - 0х0202 0000 - VBC (64KB - Protected) 
poc FFFF 0x0202 FFFF 0x0202 FFFF 
| 04003 0000- | _ 0000 ~ 0х0203_0000 - 0х0203_0000 ~ ADI | ADI Master (64KB - Protected) | (64KB - Protected) 
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AP Addr Мар | СРО Addr Map | CP1 Addr Map | Addr _ — Description 


| 0х4003 FFFF | FFFF | 0х0203 FFFF | FFFF | 0х0203 FFFF | FFFF 
0x4004 0000- | 0x0204 0000 ~ 0х0204 0000 - AON —— Timer - FRT (64KB) 
0x4004_FFFF 0x0204_FFFF 0x0204_FFFF 
0х4005 0000- | 0x0205 0000 ~ 0х0205 0000 ~ АОМ Титег (64КВ) 
0x4005_FFFF 0x0205_FFFF 0x0205_FFFF 
0х4006 0000- | 0x0206_0000 ~ 0x0206 0000 ~ SpinLock Вед (64K) 
0x4006_FFFF 0x0206_FFFF 0x0206_FFFF 
0х4007 0000- | 0x0207_0000 ~ 0x0207 0000 ~ MDAR (64К) 
0x4007_FFFF 0x0207_FFFF 0x0207_FFFF 
0x4008_0000~ | 0x0208_0000 ~ 0x0208 0000 ~ I2C (64K) 
0x4008 FFFF 0x0208 FFFF 0x0208 FFFF 
0x4009 0000- | 0x0209 0000 ~ 0x0209 0000 ~ LVDS (64K) 
0x4009 FFFF 0x0209 FFFF 0x0209 FFFF 
0x400A 0000 ~ | 0x020A 0000 ~ 0x020A 0000 - MBOX (64K) 
ОХ400А FFFF | 0x020A FFFF 0x020A FFFF 
0х4009 0000- | 0x0209 0000 ~ 0x0209 0000 - 
0х400Е FFFF | 0х020Е FFFF 0х020Е FFFF 
0х400Ғ 0000- | 0х020Ғ 0000 - 0х020Ғ 0000 ~ Default Slave (64К) 
Ox400F_FFFF | ОХО20Е FFFF 0x020F_FFFF 
0х4010 0000- | 0х0210 0000 ~ 0x0210. 0000 ~ AON DMA Reg 
0x4010_FFFF 0x0210 FFFF 0x0210 FFFF 
0х4011 0000- | 0х0211 0000 - 0x0211 0000 ~ 
Ox401F_FFFF | 0x021F_FFFF 0x021F_FFFF 
0x4020 0000- | 0x0220 0000 - 0x0220 0000 - AON INT (64KB) 
0x4020 FFFF 0x0220 FFFF 0x0220 FFFF 
0x4021 0000 ~ | 0x0221 0000 ~ 0x0221 0000 ~ EIC (64KB) 
0x4021 FFFF 0x0221 FFFF 0x0221 FFFF 
0x4022 0000- | 0x0222 0000- 0x0222 0000 ~ AP Timer0 (64KB) 
0х4022 FFFF 0x0222 FFFF 0x0222 FFFF 
0x4023 0000- | 0x0223 0000 ~ 0x0223 0000 ~ AP System Timer (64KB) 
0x4023 FFFF 0x0223 FFFF 0x0223 FFFF 
0x4024 0000- | 0x0224 0000 - 0х0224 0000 - UID-Efuse (64KB) 
0x4024 FFFF 0x0224 FFFF 0x0224 FFFF 
0x4025 0000- | 0x0225 0000 - 0х0225 0000 ~ Keypad (64KB) 
0x4025 FFFF 0x0225 FFFF 0x0225 FFFF 
0x4026 0000- | 0x0226 0000- 0x0226 0000 - PMW (64KB) 
0x4026 FFFF 0x0226 FFFF 0x0226 FFFF 
0x4027 0000 ~ | 0x0227 0000 ~ 0x0227 0000 ~ FM (64KB) 
0x4027 FFFF 0x0227 FFFF 0x0227 FFFF 
0x4028 0000 ~ | 0х0228 0000 ~ 0х0228 0000 ~ GPIO (64KB) 
0x4028 FFFF 0x0228 FFFF 0x0228 FFFF 
0x4029 0000- | 0x0229 0000 - 0x0229 0000 ~ AP WDG (64K) 
0x4029 FFFF 0x0229 FFFF 0x0229 FFFF 
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0x402A 0000 ~ 0x022A 0000 ~ 0x022A 0000 ~ PIN Reg (64KB) 

0x402A FFFF 0x022A FFFF 0x022A FFFF 

0x402B 0000 ~ 0х022В 0000 - 0х022В 0000 - PMU (64KB) 

0х402В FFFF 0x022B FFFF 0x022B FFFF 

0х402С 0000 ~ 0х022С 0000 - 0х022С 0000 ~ ІРІ Reg (64KB) 

0x402C_FFFF 0x022C_FFFF 0x022C_FFFF 

0x402D_0000 ~ 0x022D_0000 ~ 0x022D_0000 ~ AON CKG (64k) 

0x402D_FFFF 0x022D_FFFF 0x022D_FFFF 

0x402E_0000 ~ 0x022E_0000 ~ 0x022E_0000 ~ AON APB Reg (64k) 
0x402E_FFFF 0x022E_FFFF 0x022E_FFFF 

0x402F_0000 ~ 0x022F_0000 ~ 0х022Ғ 0000 ~ ТНМ Вед (64К) 

0x402F_FFFF 0x022F FFFF 0x022F FFFF 

0x4030 0000 ~ 0х0230 0000 ~ 0x0230 0000 - AVS САТ? (64KB) 

0x4030 FFFF 0x0230 FFFF 0x0230 FFFF 

0x4031 0000 ~ 0x0231 0000 - 0x0231 0000 ~ CA7 WDG (64K) 

0x4031 FFFF 0x0231 FFFF 0x0231 FFFF 

0x4032 0000 ~ 0x0232 0000 - 0x0232 0000 ~ AP Timer1 (64KB) 

0x4032 FFFF 0x0232 FFFF 0x0232 FFFF 

0x4033 0000 ~ 0x0233 0000 - 0x0233 0000 - AP Timer2 (64KB) 

0x4033 FFFF 0x0233 FFFF 0x0233 FFFF 

0х4034. 0000 ~ 0x0234 0000 ~ 0х0234. 0000 - Central Debug Controller (64KB) 
0x4034_FFFF 0x0234_FFFF 0x0234_FFFF 

0x4035_0000 ~ 0x0235_0000 ~ 0x0235_0000 ~ 

0x403F_FFFF 0x023F_FFFF 0x023F FFFF 

0x4040 0000 ~ 0х0240 0000 - 0x0240 0000 - CA7 TSO Reg (64K) 

0x4040 FFFF 0x0240 FFFF 0x0240 FFFF 

0x4041 0000 ~ 0x0241 0000 - 0x0241 0000 - CA7 TS1 Reg (64K) 

0x4041 FFFF 0x0241 FFFF 0x0241 FFFF 

0х4042 0000 - 0x0242 0000 - 0x0242 0000 - 

Ox4FFF FFFF OxO2FF FFFF OxO02FF FFFF 

0x5000 0000 ~ 0х0000 0000 ~ Share RAM with CP0s(4K bytes); 
0x5000 OFFF 0x0000 OFFF 

0x5000 1000 ~ 0x0000 0000 - Share RAM with CP1s(AK bytes); 
0x5000 1FFF 0x0000 OFFF 

0x5000 2000 - 0х0000 1000 ~ 0x0000 1000 ~ Share RAM with СРО/1 (48K bytes); 
0x5000_DFFF 0x0000_CFFF 0x0000_CFFF 

0x5000_E000 ~ 0x0000_D000 ~ 0x0000 D000 ~ 

0x507F FFFF OxFFFF FFFF OxFFFF FFFF 

0х5080 0000 ~ AON ARM7 System Addr Mapping 
Ox5FFF FFFF 

0х8000 0000 ~ 0х8000 0000 ~ 0x8000 0000 ~ External Memory Space (256 MB) 
га FFFF Ox8FFF_FFFF Ox8FFF_FFFF 

| 0x9000_0000~ | _0000 ~ 0х9000 0000 ~ 0х9000 0000 - External | External Memory Space (256 МВ) | Space (256 MB) 
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AP Addr Map | СРО Addr Map | CP1 Addr Map | Addr — Description 


| O9FFF_FFFF | FFFF | OGFFF FFFF | FFFF |OGFFF FFFF | FFFF 
0хА000 0000 - 0хА000 0000 ~ 0хА000 0000 ~ External Memory — 256 MB) 
OxAFFF_FFFF OxAFFF_FFFF OxAFFF_FFFF 
0xB000 0000 ~ 0хВ000 0000 ~ 0xB000 0000 ~ External Memory Space (256 MB) 
OxBFFF FFFF OxBFFF FFFF OxBFFF FFFF 
0хС000 0000 - 0хС000 0000 ~ 0хС000. 0000 ~ External Memory Space (256 МВ) 
OxCFFF_FFFF OxCFFF_FFFF OxCFFF_FFFF 


0xD000_0000 ~ 0xD000_0000 ~ 0х0000_0000 ~ External Memory Space (256 MB) 
OxDFFF_FFFF OxDFFF FFFF OxDFFF FFFF 

0хЕ000 0000 - 0хЕ000 0000 ~ 0хЕ000 0000 ~ External Memory Space (256 MB) 
OxEFFF FFFF OxEFFF FFFF OxEFFF FFFF 

0хҒ000 0000 - 0хҒ000 0000 ~ 0хҒ000 0000 ~ External Memory Space (254 MB) 
OxFFDF_FFFF OxFFDF_FFFF OxFFDF_FFFF 

OxFFEO 0000 ~ OxFFEO 0000 ~ OxFFEO 0000 - Reserved 

OxFFFE FFFF OxFFFE FFFF OxFFFE FFFF 

OxFFFF. 0000 ~ N/A N/A Internal On Chip ROM Space (32KB) 
OxFFFF FFFF 


5.2 AON Internal Memory Controller 


5.2.1 


V1.0 


Base Addr Range Addr Map Description 


0x5000 0000 ~ 0х5000 FFFF Share RAM with CPs (64KB - Protected); 
0x5080 0000 - 0x5080 FFFF Share RAM with ARM7 (32KB - Protected); 


AON RAM Controller 


8K Byte dedicated RAM is available for AP system. In Public system, another 56K byte 
RAM would be shared between AP and CPs. 


Spreadtrum Communications, Inc., Confidential and Proprietary 86 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ӘЗ SPREADTRUM SC9832 Device Specification 


AP 
0х0000. 0000 


// / Ж 


0х5000 0000 0х0000. 0000 


v 


0х5000_1000 22222222 0х5000_1000 


2 A 
X! 


(r ma p 
0х5000_2000 0х0000_100 0х0000. 1000 0x5000. 2000 
48КВ 


5.3 AON Interrupt Controller 


In AON System, there are total 4 interrupt controllers for waking up purpose. 


Base Addr Range Addr Map Description 


64KByte 


0x4020_0000 ~ 0x4020_FFFF AON INT 


When In Deep Sleep, AON system could be wakeup by the interrupts listed below: 


Table 5-2 Wakeup sources in Deep Sleep 
Interrupt Interrupt Source Description 
Coniroller 
31 INTC int_req_eic 
30-14 Reserved 
13 Int_req_aon_dma_ap 
12 Int_req_mbox_tar_ap 
11 Int_req_mbox_tar_arm7 
10 int_req_pub_busmon 
9 int_req_avs | 
int_req_thm 
8 int req ca7 wdg | 
int req ap wdg 
7 int req cpO мод | 
int req cp1 мад 
6 int req ори 
5 int reg dcam | 
int req isp | 
int req vsp | 
int req jpg | 
int req csi2 r1 | 
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5.4.3 
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int req csi2 r2 


SC9832 Device Specification 


int reg aon i2c | 
int reg aud | 
int req adi | 
int req ana | 
int req kpd | 
int req gpio | 
int reg lvds їх | 
int req mdar 


int req мос ad01 | 
int req уос ad23 | 
int reg vbc da | 
int reg vbc afifo err 


int req ap tmr | 
int req ap tmr1 | 
int req ap tmr2 | 
int req ap tmr3 | 
int req ap tmrA4 | 
int req aon tmr | 
int req ap syst | 
int reg aon syst 


Forbidden by INTC 


Forbidden by INTC 


5.4 Central Debug Controller 


Base Addr Range Addr Map Description 


0x4034 0000 - 0x4034 FFFF Central Debug Controller 


5.4.1 Overview 


This chapter introduces the DJTAG system application. It describes the JTAG protocol and the 


timing of JTAG signals. 


5.4.2 Features 


1. Support APB configure interface; 
2. Detect signals in different domain, independ on local clocks; 


BYPASS instruction 


The bypass register contains a single shift-register stage and is used to provide a minimum-length 
serial path between the TDI and TDO pins of a component when no test operation of that component is 
required. This allows more rapid movement of test data to and from other components on a board that 


DJTAG Instruction 


are required to perform test operations. 


the binary code for the BYPASS instruction shall be {111....1}. 
The bypass instruction can be entered by holding TDI at a constant high value and completing an 


instruction-scan cycle. 
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5.4.3.2 Idcode/usercode instruction 


Idcode and user code instruction give user the idcode or usercode of the device defined in the 
logic. The idcode and usercode of the device are fixed 32 bit numbers. 


If the current instruction is idcode or usercode, the idcode or usercode data can be shifted out of 
TDO from the idcode register. 


The idcode data of SharkLS chip is 01011100110011001100111111111111. 
The usercode data of SharkLS chip is 11001100110011001100110011001100. 


5.4.3.3 Boundary-Scan register instructions 


The boundary —scan register is composed of cells connected between the on-chip system logic 
and the component's system input and output pins. 

The main function of debug system is completed by the boundary scan chains. The design can 
capture the signals in the system logic, then store them into the boundary-scan registers. Then the 
design shifts the test data out of the boundary-scan registers through the serial output of the scan 
chain which is TDO in the JTAG standard. 


The instruction table 


instruction value description 

bypass 8'h00 bypass instruction 

idcode 81101 idcode instruction 

usercode 8102 usercode instruction 
boundary scan | 8'h08-8'h1F choose scan chain from 0-23 


5.4.4 Debug system 


5.4.4.1 Debug system architecture 


APB 


DJTAG ctrl 


JTAG chains 


And TAP 
controllers 
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Figure 5-1 Debug system architecture 


The DJTAG debug system is shown as figure 5-1. 
The debug system can be accessed by ARM7 core through APB interface. 


The debugger can write configuring information into configuring registers to control the debug 
action through APB interface. The information includes the sub-system select information and 
information of JTAG instruction and data. The DJTAG controller generates JTAG signals such as TDI 
and TMS for the TAPs in sub-systems. The sub-system selects information control the mux to choose 
which sub-system to debug. In each sub-system there is a TAP controller which controls the scan 
sequence of scan chains in the system. TAP has a FSM (finite state machine) which has 16 states to 
control the flow of data in the scan chains. Scan chains are register cells placed between the 
input/output pins and on-chip system logic. The data in the scan chains can be shifted out if needed. 
The TAP controller has been introduced in section 1.4. 


5.4.4.2 APB interface 

The APB interface signals are listed below. 
name description 
PCLK the clock of APB interface 
PRESETn the reset of APB interface 
PSEL the select signal of APB slave 
PENABLE the enable signal of APB slave 
PWRITE the write/read signal. 1 : write 0: read 
PADDR[31:0] | the write/read address 
PWDATA[31:0] | the data wrote to APB slave 
PRDATA[31:0] | the data read from АРВ slave 


The AMBA APBS interface is used in the aon matrix to control the data reading and writing 
between multiple masters and slaves. 


TO T1 T2 T3 T4 


РСК] | | | | | | | 


PADDR: 
PWRITE: 
PSEL 
PENABLE 
PWDATA 


PREADY 


Figure 1.5.2 
The figure above describes the timing of APB write process. 
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The PENABLE and PREADY are handshake signals between APB masters and slaves. When the 
PWDATA is loaded onto the bus, master assert the PENABLE signal, and when the slave asserts the 
PREADY signal, which means the slave is able to accept the data now, the data is wrote into slave. 


When the PENABLE and PREADY signals are high at the same time, the data transfer is 
completed. 


5.4.4.3 The DJTAG controller 
The DJTAG controller contains control registers of DJTAG and test data generator. 
The architecture of DJTAG controller is shown in figure 1.5.3. 
The control information can be written into the control registers through APB bus. The control 
information can also be read from control registers through APB bus to ARM7. 
The address range of these registers is 0x40340000 to 0x40340006. The details of these registers 
will be discussed in 1.5.4. 


APB 


bus 


TDI logic 


PWDATA PRDATA 


Control 
ТАР host crtl 


registers 


Figure 1.5.3 


The TAP host ctrl module is the test data generator. It generates certain data patterns according to 
the control information in the control registers. There is a FSM which controls the TAP state flow in 
TAP host controller. 
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yes 


090 
09994048 


Figure 1.5.4 


The figure 1.5.4 shows the FSM state flow in the TAP host controller. 
The TAP control flow can be described as below: 


1. 
2; 


the jtag_rnd_en register is set to 1 in order to start the TAP control flow. 

The FSM moves into select-IR-scan state to load the instruction. When the state is in shift-IR state, the 
FSM will stay in this state until all of the instruction data is shifted into the instruction register. 

The FSM moves into select-DR-scan state to scan the test data registers. When the state is in shift-DR 
state, if the shifting reaches the max shifting length or the DR length, the state will move into exit] -DR 
state, or it will stay in shift-DR state. 

When the state is in exit1 -DR state, if the shifting reaches the DR length, the state will move into 
updata-DR state, or it will move into pause-DR state. 

When the state is in pause-DR state, only pause_recover signal can make the state move out of the 
pause-DR state. Then it will move to shift-DR again. 

The state will move back to test idle state after update-DR state. Then the FSM will wait for another 
jtag_rnd_en signal to execute another instruction. 


The TAP host controller output the TMS pattern due to the FSM state. 


The TDI output of the DJTAG controller is the test instruction or test data which is due to the FSM 
state and shifted one stage out at rising edge of TCK. 


5.4.4.4 


The scan chain 


The JTAG scan chains are test data registers which are put between input/output ports of logic 
and the on-chip logic. They allow system signals flow into and out of system logic without interfere the 
normal logic function. They are connected as a serial chain so that the data can be shifted in and out 
serially. The architecture of a scan chain register cell is displayed in the figure 1.5.5. 
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shiftDR 


clockDR updataDR 


Figure 1.5.5 


A boundary scan register cell has four data input and output ports. They are pi, po, si, so. Pi is 
parallel input, po is parallel output, si is serial input and so is serial output. When shiftDR is low and 
clockDR is high, which means the TAP is in capture-DR state, the shifting registers capture the signals 
on parallel inputs. When shiftDR is high and clockDR is high, which means the TAP is in shift-DR state, 
the shifting registers shift the data in shifting registers from si to so. When updateDR is high, which 
means the TAP is in update-DR state, the data in shifting registers are loaded onto the parallel outputs 
of data register chain. 


5.4.4.5 The control registers 


There are control registers that can be configured through APB interface in the system. They are 
listed below. 


Set mode registers 


address name description 


0х402Е0110 | djtag mux sel 1: select the sub-system to debug 


0x402E1110 | djtag mux sel set | 1: Set the certain bit of select signal of sub-system 


0x402E2110 | Djtag mux sel с! | 1: Clear the certain bit of select signal of sub-system 


If the address is pointed to djtag mux sel register, the data wrote through the APB interface will 
decide which sub-system to choose. If the address is pointed to djtag mux sel set register, the data 
will set the certain sub-system select register. If the address is pointed to djtag тих sel сіг, the data 
will clear the certain sub-system select register. 

The sub-system select registers are listed below. 


Sub-system sel registers 


name description value 

djtag codec sel 1: choose the codec sub-system PWDATA|7] 
djtag_aon_sel 1: choose the aon sub-system PWDATA[6] 
djtag pub sel 1: choose the pub sub-system PWDATA[5] 
djtag cpí sel 1: choose the cp1 sub-system PWDATA([4] 
djtag cpO sel 1: choose the сро sub-system PWDATA[3] 
djtag_gpu_sel 1: choose the gpu sub-system PWDATA[2] 
djtag mm sel 1: choose the mm sub-system PWDATA[1] 
djtag ap sel 1: choose the ap sub-system PWDATA[O] 


For example, if the address is 0x402E0044, the wdata[6] will be wrote into djtag aon sel, the wdata[5] 
will be wrote into djtag pub sel, and so on. 


JTAG control registers 
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address name description value 

0x40340000 | IR_len the instruction register length wrote by PWDATA[5:0] 

0x40340004 | DR len the data register length wrote by 
PWDATA[15:0] 

0x40340008 | IR the test instruction wrote by 
PWDATA[31:0] 

0x4034000C | DR the test data wrote by 


PWDATA[31:0] 


0x40340010 | pause recover | the recover signal from pause-DR state into | wrote by РУ/рАТА(0) 
Exit2-DR state 


0x40340014 | rnd en the start signal of scan sequence turning wrote by PWDATA[0] 
the state into test-logic-reset state 
0x40340018 | upd DR the TDO signal to be read read by PRDATA 


The JTAG control registers decide the data pattern generated by DJTAG controller. 
The IR len register defines the length of test instruction. 

The DR еп register defines the length of test data. 

The IR register defines the pattern of test instruction. 

The DR register defines the pattern of test data. 


The pause recover register provides the recover signal of TAP state from pause-DR state into 
Exit2-DR state. 


The rnd en register provides the start signal of one scan sequence round. If the TAP FSM is in 
IDLE state and the rnd en is applied a rising edge, the FSM will turn into test-logic-reset state. 


The upd DR register stores the signals shifted out of the current scan chain. It can be read by the 
APB master through the APB interface. 


Normally, the ІН len should be set 6’d8. The DR len should be set 16'd32. 
5.4.5 The JTAG chain select 


There are several JTAG scan chains in each sub-system. For example, there are 4 scan chains in 
the aon sub-system. The scan chains of each sub-system is listed below. 


The jtag chain in the sub-system is selected by the test instruction. The table below shows how 
the instruction selects the scan chain. 


value of the test register chain selected 
instruction[7:0] 

0x00 bypass 

0x01 idcode 

0x02 usercode 

0x03-0x07 reserved 

0x08 chainO 

0x09 chain1 

0x0A chain2 

0x0B chain3 

m chainX 

Ox1F chain23 
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The tables below shows the detailed scan chains in each sub-system. 
AP scan chain 


Chain 0 : AP Module Enable Status 


0 Spi0_eb | ері1 eb|spi2 eb 

1 lisO_eb | iis1_eb | iis2_eb | і53 eb 

2 12с0 еб | i2c1_eb | i2c2_eb | i2c3 eb | i2c4_eb 
3 UartO eb | uart1_eb | uart2_eb | uart3_eb | uart4_eb 
4 Lvds_eb 

5 Nandc_eb | nandc_2x_eb | nandc_ecc_eb 
6 Zipenc_eb | zipdec_eb 

7 Zipmtx_eb 

8 Dispc_eb | dispc_busy 

9 Gsp_eb | dsi_eb 

10 Drm_eb 

11 Otg_eb | hsic_eb 

12 Dma_eb 

13 Dma_busy 

14 Ѕаіоо ер 

15 Sdio1 eb 

16 Sdio2 eb 

17 Emmc eb 

18 Spinlock eb 

19 BusmonO. eb | Бизтоп1 eb | busmon2 eb 
20 Ca7 dap ckg en 

31:21 | Resrved 


Chain 1 : AP Sleep Status 


SC9832 Device Specification 


Са7 standbywfil2 


(са? etmstandbywfx[3:0] 


(са? standbywfi[3:0] 


Mcu core sleep 


Mcu sleep follow ca7 en 


Ca7 ара force sleep 


Mmtx pause hsic | mmtx stop hsic 


Mmtx pause otg | mmtx stop otg 


Mmtx pause піс | ттіх stop піс 


оо | мој a; BR] о, о 


Mmtx pause еттс | mmtx stop emmc 


— 
e 


Mmtx pause sdio2 |mmtx stop sdio2 
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11 Mmtx pause sdioi |mmtx stop sdio1 
12 Mmtx pause $400 |mmtx stop 50100 
13 Mmtx pause dmaw |mmtx stop dmaw 
14 Mmtx pause dmar | ттіх stop dmar 
15 Mmtx pause ca7 |mmtx stop са7 

16 Mmtx pause ca7 ард |mmtx stop ca7 ара 
17 Dma act light en 

18 Mmtx ligth stop 

19 Mmtx deep stop 

20 Apb peri sleep| ap apb sleep 

21 Mcu light sleep en 

22 Mcu deep sleep en 

23 Mcu sys sleep en 

24 Mcu light stop 

25 Mcu deep stop 

26 Mcu sys stop 

27 Ap light sleep req 

28 Ap deep sleep req 

31: 29 | Reserved. 


Chain 2 : CA7 Sleep Status 


0 Ca7 sleep 


1 Mcu deep stop 


Ap ahb auto gate en 


Mcu sys stop 


Ca7 ара force sleep 


Са? аба auto gate en 


Са? core auto gate en 


Ca7 ара force sleep 


Ap apb ckg en 


оо мол AJOJN 


Ар ahb ска en 


10 Ca7 ара ска en 


11 Са7 соге ска en 


15:12 Nfiqcpu_gic[3:0] 


19:16 Nirqcpu_gic[3:0] 


20 Ap_wakeup_nint 
21 Ap_wakeup_nirq 
22 Ca7 cO slp 
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23 Ca7_c1_slp 
24 Ca7_c2_slp 
25 Ca7_c3_slp 
31: 26 | Reserved. 


Chain 3 : AP EMA control 


1:0 ram_emaw_ap_ram[1:0] 
4:2 ram ema ap ram[2:0] 
5 ram emas ap ram 

7:6 Reserved 

10:8 rom ema, irom[2:0] 
15:11 | Reserved 

18:16 | ram ema peri ram[2:0] 
19 ram emas peri ram 
23:20 | Reserved 

25:24 | ram emaw disp ram[1:0] 
28:26 | ram ema disp ram[2:0] 
29 ram emas disp ram 
31:30 | Reserved 


MM scan chain 


Chain 0 : MM Module Enable Status 


Vpp eb 


Mm eb 


Cphy. cfg ckg en 


Jpg eb 


І5р eb 


Vsp eb 


Dcam eb 


Ccir eb 


Sensor ckg en 


«e |o|-j|o|Coc + | O гм 


Vpp axi ckg en 


— 
e 


Dcam axi ckg en 


— 
— 


Isp axi ckg en 


— 
№ 


Vsp axi ска en 


— 
Co 


Jpg axi ckg en 


— 
A 


Mm axi ckg en 


31:15 


Resrved 
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Chain 1 : MM EMA controlO 


0 Vsp mem ram emas сігі 

2:1 Vsp mem ram emaw ctri[1:0] 
3 Reversed 

6:4 Vsp mem ram ema ctrl[2:0] 
7 Reversed 

8 5р 2p mem ram emas сігі 


11:9 Reversed 


14:12 | sp 2р mem ram ema ctrl[2:0] 


15 Reversed 


16 Ізр 1р mem ram emas сігі 


18:17 |Івр ір mem ram emaw ctrl[1:0] 


19 Reversed 


22:20 | 15р 1p mem ram ema ctri[2:0] 


23 Reversed 


26:24 | 15р mem rom ema сїп[2:0] 


31:27 Reversed 


Chain 2 : MM EMA control1 


1:0 Mmu mem ram emaw ctrl[1:0] 
3:2 Reversed 

6:4 Mmu mem ram ema ctrl[2:0] 

7 Reversed 

9:8 Jpg mem ram emaw ctrl[1:0] 


11:10 Reversed 


14:12 | jpg. гат ema ctrl[2:0] 


15 Reversed 


16 асат ram emas сіті 


18:17 асат ram emaw ctrl[1:0] 


19 Reversed 


22:20 Dcam mem ram ema ctrl[2:0] 


23 Reversed 


24 Vpp mem ram emas ctrl 


26:25 | Vpp mem ram emaw сїг1[1 :0] 


27 Reversed 


30:28 | Vpp mem ram ema ctrl[2:0] 
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0 gpu_eb 
31:1 Resrved 
Chain 1 : GPU EMA control 
1:0 ram_emaw_ctrl[1:0] 
4:2 ram_ema_ctrl[2:0] 
5 ram_emas_ctrl 
31:6 | Reserved 
5.4.5.4 CPO scan chain 
Chain 0 : CPO ARMO Module Enable Status 
0 Eic_eb 
1 Etp_eb 
2 Gpio_eb 
3 Tmr_eb 
4 Syst_eb 
5 Sim2_eb 
6 Sim1_eb 
7 Ѕіто ер 
8 Wdg_eb 
9 Rffe_eb 
10 UartO eb | uart1_ eb | uart2_eb 
11 lisO_eb | 1$1_еь | iis2_eb | і53 eb 
12 BusmonO en | бивтоп1 en | busmo2 en 
13 Lzma en 
14 Dma en 
31:15 | Resrved 
Chain 1 : DSPO Enable Status 
0 СІК ecc en 
1 Cx clkrft en 
2 Hft clk cal en 
3 Dsp ulch en 
4 Dsp dlch en 
5 СІК hdec en 
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Dsp che en 


Cx сік fir en 


6 
7 Dsp jda en 
8 
9 


Adc clk en td 


10 СІК sbi1 en 


11 СІК sbiO en 


12 СІК gsmcal en 


13 Сік арс en 


14 СІК уе еп 


15 СІК тар еп 


16 СІК Ise en 


17 СІК gcorr en 


18 Dsp cdc en 


19 CIk 8psk en 


20 Dac clk en wtg 


21 CIk btx en 


22 Brxd3 on 


23 Brxd on 


24 Adc clk en wtg 


25 Cx rffe eb 


26 Cx uart1 eb 


27 Cx_iisO_eb | cx_iis1_eb | cx uart4 ер | cx uart5b eb 


28 CIk dspapb en 


29 CIk dspahb en 


30 СІК dspcore en 


31 Reserved. 


Chain 2 : ARM1 Sleep Status 


Tmr eb 


Systmr eb 


Сік uart0 arm1 en 


0 
1 
2 Wdg en 
3 
9 


4 \М/сата_еп[5:0] 


31:10 | Reserved. 


Chain 3 : DSP1 Sleep Status 
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Gge clk ecc en 


Gge cx clkrft en 


Gge rft clk cal en 


аде сік sbi1 en 


Gge сік 500 en 


Gge clk gsmcal en 


Gge clk qbc en 


Gge clk ve en 


Gge clk map en 


O;/OINI O | a] + | O | N 


Gge сік Іве en 


=k 
о 


Gge_clk_gcorr_en 


— 
— 


Gge dsp cdc en 


— 
№ 


Gge сік 8psk en 


— 
(4%) 


dac_clk_en_gge 


— 
> 


Gge сік btx en 


= 
о 


Gge_brxd3_on 


=k 
о 


Gge_brx_on 


— 
N 


Adc_clk_en_gge 


— 
со 


Gge cx иап1 eb 


— 
о 


Gge-cx_iisO_eb | gge_cx_iis1_eb | gge_cx_uart4_eb | gge_cx_uart5_eb 


№ 
(<>) 


Gge_clk_dspapb_en 


№ 
=k 


Gge_clk_dspahb_en 


22 


Gge_clk_dspcore_en 


31:23 


Reserved. 


Chain 4 : Deep Sleep Status 0 


CpO chip deep sleep 


Force deep sleep 


Hft tmr autopd xtl en 


Wakeup xtl en 3g td 


Stc mr autopd xtl en 


Wakeup xtl en 2g 


Frc tmr autopd xtl en 


Wakeup xtl en 3g w 


Ср0 wsys. stop 


ос усоу-ч уо |O |+ (Ого 


СІК есс еп 


=k 
о 


Сік арс en 


— 
— 


Gsm рі! sleep 
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12 CpO dspO stop 
13 Mcu peri stop 


14 Mcu stop 


15 Mcu sys stop 


16 Mcu deep sleep en 


17 Mcu sys sleep en 


18 Dsp mahb sleep en 


19 Mcumtx sleep ch7 | mcumtx stop ch7 
20 Mcumtx sleep ch6 | mcumtx stop ch6 
21 Mcumtx sleep ch5 | mcumtx stop ch5 
22 Mcumtx sleep ch4 | mcumtx stop ch4 
23 Mcumtx sleep ch3 | mcumtx stop ch3 
24 Mcumtx sleep ch2 | mcumtx stop ch2 
25 Mcumtx sleep ch1 | mcumtx stop ch1 
26 Mcumtx sleep сһ0 | mcumtx stop сһ0 


27 Arm stop 

28 Arm standby & ARMNIRQ & ARMNFIQ 
29 Mcu core sleep 

31:30 | Reserved. 


Chain 5 : Deep Sleep Status 1 


0 CpO chip light sleep gge 
1 CpO chip light. sleep 
2 Wsys lt sotp 
3 Gge dsp It stop 
4 бер It stop 
5 Mcu It stop 
6 Mcu light sleep en 
7 CpO chip deep sleep gge 
8 Force gge deep sleep 
9 Gge clk ecc en 
10 Gge clk qbc en 
11 Gge gsm pll sleep 
12 Gge dsp stop 
13 Gge dsp mahb sleep en 
14 Апр муср1 deep stop 
15 Апр муср1 stop 
16 Mcu_gge_stop 
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17 Mtx_gge_stop 


18 Mcu_deep_sleep 


19 Mcu_sys_ sleep 


20 Clk_apb_en 


21 Mcu_ckg_en 


22 | Ahb_ckg_en 


23 СІК mcumtx en 


24 Arm ckg en 


31:25 | Reserved. 


Chain 6 : CPO EMA control 


2:0 armO all mem ema ctrl[2:0] 
4:3 armO all mem emaw ctrl[1:0] 
5 armO all mem emas сіі 

7:6 reserved 


10:8 | arm1 all mem ema ctr![2:0] 


12:11 | агт1 all mem emaw ctrl[1:0] 


13 arm1 all mem emas ctrl 


15:14 | reserved 


18:16 | dspO all mem ema ctri[2:0] 


20:19 | dspO all mem emaw ctrl[1:0] 


21 dspO all mem emas ctrl 


23:22 | авр0 shram emaw ctrl[1:0] 


26:24 | @ѕрі all mem ema ctrl[2:0] 


28:27 | бөрі all mem emaw ctri[1:0] 


29 dspí all mem emas ctrl 


31:30 | бөрі shram emav ctrl[1:0] 


Chain 8-15 : СРО ARMO AHB monitor 0-7 
Chain 16-23 : СРО ARM1 AHB monitor 0-7 


3:0 cmd cnt[3:0] 


11:4 haddr_chn_d[7:0] 


14:12 hburst_chn_d[2:0] 


17:15 hsize_chn_d[2:0] 


18 hwrite_chn_d 
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19 


hready d 


31:20 


reserved 


CP1 scan chain 


Chain 0 : CP1 EMA control 0 
1:0 comwrap ram emaw ctrl[1:0] 
4:2 comwrap ram ema ctr![2:0] 
5 comwrap ram emas ctrl 
8:6 comwrap ram ema ctr![2:0] 
23:9 reserved 
25:24 peri ram emaw ctrl[1:0] 
28:26 peri тат ema ctrl[2:0] 
29 peri ram emas сіті 
31:30 reserved 

Chain 1 : CP1 EMA control 1 
7:0 reserved 
9:8 cortex ram emaw с :0] 
12:10 cortex ram ema ctri[2:0] 
15:13 reserved 
17:16 tlb ram emaw ctri[1:0] 
20:18 tlb ram ema ctrl[2:0] 
21 tlb ram emas сіті 
23:22 reserved 
25:24 12m ram emaw ctrl[1:0] 
28:26 12m ram ema ctr![2:0] 
31:29 reserved 

Chain 2 : CP1 EMA control 2 
1:0 сеуа! ram emaw ctrl[1:0] 
4:2 сеуа! ram ema ctri[2:0] 
7:5 Ite rom ema ctri[2:0] 
9:8 dsp ram emaw ctri[1:0] 
12:10 dsp ram ema ctr![2:0] 
15:13 reserved 
17:16 Ite ram emaw ctr! p[1:0] 
20:18 Ite ram ema ctrl p[2:0] 
21 Ite ram emas сій p 
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23:22 reserved 

25:24 Ite ram emaw сїй rft[1:0] 
28:26 Ite ram ema сі rft[2:0] 
29 Пе ram emas сіп rft 
31:30 reserved 


Chain 3 : CP1 Sleep Statue 


0 Ca5_etmstandbywfx 
1 Cab I2clkstopped 
2 Cab standbywfi 

3 Arm sleep 

4 Dma sleep 

5 Mcu sleep req 

6 Ahb mtx stop 

7 Peri stop 

8 Apb peri sleep 

9 Apb peri all disable 
10 Mcu light stop 

11 Mcu deep stop 

12 Mcu sys stop 
15:13 | Resrved 

16 CIk cortex apb en 
17 СІК cortex ahb en 
18 Cab ара сік en 
19 Cab core ска en 
20 Ept en 

21 Hffe eb 

22 1153 eb 

23 lis2 eb 

24 lis eb 

25 1150 en 

26 Sim2 eb 

27 Sim1 eb 

28 SimO eb 

29 Uart1 eb 

30 UartO eb 

31 Resrved 


Chain 4 : CP1 Bus Statue 
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Lcpx active cd s1 cabmtx 


Lcpx active cd 50 са5тіх 


Lcpx active cd m1 ca5mtx 


Lcpx active cd т0 са5тіх 


Lcpx active cd sO lcp2cpO 


Lcpx active cd sO lcp2pub 


Lcpx active cd 50 lcp2lte 


Міх 56 hready 


Mtx_s5_hready 


O;/OINI O | a] + | O | N 


Міх 54 hready 


=k 
о 


Mtx_s3_hready 


— 
— 


Міх 52 hready 


— 
№ 


Mtx_s1_hready 


— 
Co 


Міх 50 hready 


— 
> 


Tft_mst_hreadyout 


= 
о 


Ppp1_mst_hreadyout 


=k 
o 


PppO mst hreadyout 


— 
N 


secl mst hreadyout 


— 
со 


вес0 mst hreadyout 


= 
о 


dmaw_mst_hreadyout 


№ 
о 


dmar_mst_hreadyout 


21 


Ca52dev_mst_hreadyout 


31:22 


Reserved. 


Chain 5 : Sleep Statue0 


бер light stop 


Dsp deep stop 


Ldspx stop 


Reserved. 


Laccx stop 


Reserved. 


Reserved. 


Dma busy 


Dsp core stop 


«|o -|Oo|O1| BR] O | N 


Dsp_core_sleep 


19:10 


Reserved. 


№ 
о 


Clk_dsp_en 


№ 
=k 


Clk_dspapb_en 
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22 CIk dspahb en 
23 СІК dspmtx en 
24 CIk dspcore en 
25 Bus stop 
27:26 | Reserved. 
28 Dsp sys stop 
29 Dsp deep sleep 
30 Dsp sys sleep 
31 All master sleep 
Chain 6 : Sleep Statue1 
21:0 | Reserved. 
22 Laccx-cd штас sleep 
23 Laccx cd ulmac stop 
24 Laccx cd emc sleep 
25 Laccx cd emc stop 
26 Laccx cd dich sleep 
27 Laccx cd dich stop 
28 Laccx dlch all disable 
29 Laccx mst all disable 
31:30 | Reserved 
Chain 7 : LDSP CLK Status 
0 Це rft autopd хі en 
1 Ldsp wakeup xtl en 
2 Ldsp. deep. бір ctrl 
3 Lte rft clk en 
4 Lcp deep sleep 
5 Cp1 sys wakeup lock 
6 Pd ќе dsp сот en 
7 Mcu force deep sleep 
8 Dsp light stop 
9 Dsp deep stop 
10 CIk Ite spi en 
11 CIk rtc en 
12 CIk cal en 
13 Сік ќе ana 1x en 
14 Сік ќе ana 2x en 
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15 CIk cxtmr2 en 


16 CIk cxtmr1 en 


17 СК cxtmrO en 


18 СІК ratem en 


19 Hsdl clken 


20 СІК ulch pub en 


21 СІК dich pub en 


22 CIk dspapb en 


23 CIk dspahb en 


24 CIk dspcore en 


31:25 | Reserved. 


5.4.5.6 PUB scan chain 
Chain 0 : PUB sleep status 

0 cgm busy dmc pub ctl 
1 ddr phy ret en dfi Іраск 
3:2 reserved 
4 ddr рибі auto gate en 
5 ddr рибі eb 
31:6 reserved 


Chain 1 : PUB EMA control 


2:0 wdataram. ema ctrl[2:0] 
3 wdataram emas ctrl 
7:4 reserved 


10:8 rdataram ema ctrl[2:0] 


11 rdataram emas сіті 


31:12 | reserved 


5.4.5.7 AON scan chain 


Chain 0 : AON EMA control 


1:0 ram emaw aon ram[1:0] 
4:2 ram ema aon ram[2:0] 
7:5 reserved 

9:8 ram emaw ram7 ram[1:0] 


12:10 | ram ema arm7 ram[2:0] 


13 ram emas ram?7 ram 
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31:14 | reserved 


Chain 1 : GPU АХ! misc monitor 


7:0 reserved 

8 aw_hdshk_pend 
9 w_hdshk_pend 
10 b hdshk pend 
11 ar hdshk pend 
12 r hdshk pend 
31:13 | reserved 


Chain 2 : GPU AXI rchn monitor 


6:0 rchn pend id rec uO[6:0] 


7 rchn pend uO 


14:8 rchn pend id rec u1[6:0] 


15 rchn pend ul 


22:16 | rchn pend id rec u2[6:0] 


23 rchn pend u2 


30:24 | rchn pend id rec u3[6:0] 


31 rchn pend u3 


Chain 3 : GPU AXI wchn monitor 


6:0 wchn pend id rec и0[6:0] 


7 wchn pend uO 


14:8 wchn pend id rec u1[6:0] 


15 wchn pend и1 


22:16 | wchn pend id rec u2[6:0] 


23 wchn pend u2 


30:24 | wchn pend id rec u3[6:0] 


31 wchn pend u3 


5.4.5.8 CODEC scan chain 


Chain 0 : CODEC Module Enable Status 


0 Сода? axi ckg en 


1 Codec eb 


Chain 1 : CODEC EMA control 
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0 Mc mem ram emas сіті 

2: Mc mem ram emaw ctrl[1:0] 

5:3 Mc mem ram ema ctr![2:0] 

7:6 Ppp mem ram emaw сїг1[1 :0] 
10:8 Ppp mem ram ema ctrl[2:0] 

11 Loopfilter mem ram emas ctrl 
13:12 Loopfilter_mem_ram_emaw_ctrl[1:0] 
16:14 Loopfilter mem ram ema ctrl[2:0] 
17 Ври mem ram emas ctrl 

19:18 Ври mem ram emaw ctrl[1:0] 
22:20 | Bpu mem ram ema ctrl[2:0] 

23 Core loop mem ram emas ctrl 
25:24 | Core loop mem ram emaw ctrl[1:0] 
28:26 | Core loop mem ram ema ctrl[2:0] 
The debug flow 


Configure the sub-system select registers. 


Configure the test instruction length, test data length, test instruction, test data. 


Provide the rnd en signal to start the scan sequence. 


Provide the pause recover signal to recover from the pause-DR state if needed. 


Read the ара DR register to get the test data shifted out of the scan chain. 


DJTAG Chain Bit Map 


AP DJTAG 
Chain 0 : AP Module Enable Status 


0 Spi0_eb | spi1_eb | spi2_eb 

1 lisO_eb | iis1_eb | iis2_eb | і53 eb 

2 12с0 еб | i2c1_eb | i2c2_eb | i2c3 eb | i2c4_eb 
3 UartO eb | uart1_eb | uart2_eb | uart3_eb | uart4_eb 
4 Lvds_eb 

5 Nandc_eb | nandc_2x_eb | nandc_ecc_eb 

6 Zipenc_eb | zipdec_eb 

7 Zipmtx_eb 

8 Dispc_eb | dispc_busy 

9 Gsp_eb | dsi_eb 

10 Drm_eb 

11 Otg_eb | hsic_eb 
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12 Dma_eb 

13 Dma_busy 

14 Sdio0_eb 

15 Sdio1 eb 

16 Sdio2 eb 

17 Emmc eb 

18 Spinlock eb 

19 BusmonO eb | Бизтоп1 eb | busmon2 eb 
20 Ca7 дар ckg en 

31:21 | Resrved 


Chain 1 : AP Sleep Status 


0 Са7 standbywfil2 

1 (са? etmstandbywfx[3:0] 

2 (са? standbywfi[3:0] 

3 Mcu core sleep 

4 Mcu sleep follow ca7 en 

5 Ca7 ара force sleep 

6 Mmtx pause hsic | mmtx stop hsic 

7 Mmtx pause otg | mmtx stop otg 

8 Mmtx pause піс |mmtx stop піс 

9 Mmtx pause emmc | mmtx stop emmc 
10 Mmtx pause. sdio2 | ттіх stop sdio2 
11 Mmtx. pause sdio1 |mmtx stop sdio1 
12 Mmtx pause 50і00 | ттіх stop 50100 
13 Мтіх pause dmaw |mmtx stop dmaw 
14 Mmtx pause dmar |mmtx stop dmar 
15 Mmtx pause ca7 |mmtx stop са7 

16 Mmtx pause ca7 ард |mmtx stop ca7 ара 
17 Dma act light en 

18 Mmtx ligth stop 

19 Mmtx deep stop 

20 Apb peri sleep | ар apb sleep 

21 Mcu light sleep en 

22 Mcu deep sleep en 

23 Mcu sys sleep en 

24 Mcu light stop 

25 Mcu deep stop 
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26 Mcu sys stop 

27 Ap light sleep req 
28 Ap deep sleep req 
31: 29 | Reserved. 


Chain 2 : CA7 Sleep Status 


0 Са? sleep 
1 Mcu deep stop 
2 Ap ahb auto gate en 
3 Mcu sys stop 
4 Ca7 ара force sleep 
5 Ca7 dbg auto gate en 
6 Са? core auto gate en Chain 2 : AP 
7 Са? ара force sleep EMA Control 
8 Ap apb ckg en 
9 Ap ahb ckg en 
10 Са7 аба ска en 5.4.7.2 MM 
11 Ca7 core ска en dii: а 
Chain 0 : ММ 
15:12 Nfiqcpu_gic[3:0] Module Enable 
19:16 | Nirqcpu_gic[3:0] elatus 
20 Ap wakeup nint i М 
21 Ap_wakeup_nirq = 
22 Са? cO slp b 
23 Са? c1 slp 1C 
24 Са? c2 сір р 
25 Са? сЗ slp | 
31: 26 | Reserved. = 
f 
g 
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Chain 1 : MM EMA Control 


GPU DJTAG 
Chain 0: GPU Module Enable Status 


0 


gpu_eb 


31:1 


Resrved 


Chain 1 : GPU EMA Control 


AP DJTAG 
Chain 0 : AP Module Enable Status 
0 Spi0_eb | ері1 ер | spi2_eb 
1 lisO_eb | iis1_eb | iis2_eb | і53 eb 
2 12с0 еб | i2c1_eb | i2c2_eb | i2c3 eb | i2c4_eb 
3 UartO eb | uart1_eb | uart2_eb | uart3_eb | uart4_eb 
4 Lvds_eb 
5 Nandc_eb | nandc_2x_eb | nandc_ecc_eb 
6 Zipenc_eb | zipdec_eb 
7 Zipmtx_eb 
8 Dispc_eb | dispc_busy 
9 Gsp ер |dsi ер 
10 Drm eb 
11 Otg_eb | hsic eb 
12 Dma eb 
13 Dma busy 
14 Sdio0_eb 
15 Sdio1_eb 
16 Sdio2_eb 
17 Emmc eb 
18 Spinlock eb 
19 BusmonO eb | бивтоп1 eb | busmon2 eb 
20 Ca7 дар ска en 
31:21 | Resrved 
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0 Eic ер 


— 


Etp eb 


Gpio eb 


Tmr eb 


Syst eb 


Sim2 eb 


Sim1 eb 


біт0 eb 


Wdg eb 


оочоавыю № 


Hffe eb 


=i 
о 


UartO eb | uart1_eb | чагі2 eb 


— 
— 


1150 eb | iis1_eb | ііѕ2 eb | і53 eb 


— 
№ 


Визтоп0_еп | бивтоп1 en | busmo2 en 


— 
Co 


Lzma en 


14 Dma en 


31:15 | Resrved 


Chain 1 : DSPO Enable Status 


0 СІК ecc en 


1 Cx clkrft en 


Hft clk cal en 


бер ulch. en 


Dsp dlch en 


СІК hdec en 


Dsp che en 


Dsp jda en 


Cx сік fir en 


CO | O| | O | a] + | O | N 


Аас сік en td 


— 
e 


СІК sbi1 en 


— 
— 


СІК sbiO en 


-i 
№ 


Clk_gsmcal_en 


— 
Co 


СІК арс en 


— 
A 


СІК ve en 


— 
о 


СІК тар еп 


= 
о 


СІК Іѕе en 


— 
N 


Clk_gcorr_en 
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18 бер сас еп 

19 Clk_8psk_en 

20 Dac_clk_en_wtg 
21 Clk_btx_en 

22 Brxd3 on 

23 Brxd on 

24 Adc clk en wtg 
25 Cx rffe eb 

26 Cx uart1 eb 
27 Cx iis0 еб | сх iis1 ер | cx uart4 ер | cx uart5 eb 
28 Clk_dspapb_en 
29 Clk_dspahb_en 
30 Clk_dspcore_en 
31 Reserved. 


Chain 2 : ARM1 Sleep Status 


0 Tmr_eb 

1 Systmr_eb 

2 Wdg_en 

3 Сік цай0 arm1 en 
9:4 Wcdma_en[5:0] 
31:10 | Reserved. 


Chain 3: DSP1 Sleep Status 


Gge_clk_ecc_en 


Gge_cx_clkrft_en 


Gge_rft_clk_cal_en 


Gge сік sbi1 en 


Gge сік 500 en 


Gge clk gsmcal en 


Gge clk qbc en 


Gge clk ve en 


Gge clk map en 


«|o | —+ | O |O |+ |O | N 


Gge сік Іѕе еп 
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10 Gge_clk_gcorr_en 

11 Gge_dsp_cdc_en 

12 Gge_clk_8psk_en 

13 dac_clk_en_gge 

14 Gge clk btx en 

15 Gge brxd3 on 

16 Gge brx on 

17 Аас сік en оде 

18 аде cx иап1 eb 

19 Gge-cx iis0 eb | де cx iis eb|gge cx uart4 ер | 
gge cx uart5 eb 

20 Gge clk dspapb en 

21 Gge clk dspahb en 

22 Gge clk dspcore en 

31:23 | Reserved. 


Chain 4 : Deep Sleep Status 0 


0 


CpO chip deep sleep 


— 


Force deep sleep 


Hft tmr autopd xtl en 


Wakeup xtl en 3g td 


Stc mr autopd xtl en 


Wakeup xtl en 2g 


Frc tmr autopd xtl en 


Wakeup xtl en 3g w 


Ср0 мѕуѕ stop 


оо мол BR] GO | N 


Clk_ecc_en 


= 
о 


Сік арс en 


ak 
— 


Gsm pll sleep 


-i 
№ 


CpO dspO stop 


— 
Co 


Mcu peri stop 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


SC9832 Device Specification 


117 of 1554 


GR SPREADTRUM 


V1.0 


14 Mcu_stop 

15 Mcu sys stop 

16 Mcu deep sleep en 

17 Mcu sys sleep en 

18 Dsp mahb sleep en 

19 Mcumtx sleep ch7 | mcumtx stop ch7 
20 Mcumtx sleep ch6 | mcumtx stop ch6 
21 Mcumtx sleep ch5 | mcumtx stop ch5 
22 Mcumtx sleep ch4 | mcumtx stop ch4 
23 Mcumtx sleep ch3 | mcumtx stop ch3 
24 Mcumtx sleep ch2 | mcumtx stop ch2 
25 Mcumtx sleep ch1 | mcumtx stop ch1 
26 Mcumtx sleep сһ0 | mcumtx stop сһ0 
27 Arm stop 

28 Arm standby & ARMNIRQ & ARMNFIQ 
29 Mcu core sleep 

31:30 | Reserved. 


Chain 5 : Deep Sleep Status 1 


CpO chip light sleep gge 


CpO chip light sleep 


Wsys lt sotp 


Gge dsp It stop 


бер It stop 


Mcu It stop 


Mcu light sleep en 


CpO chip deep sleep gge 


Force gge deep sleep 


«|o јол | + GÓ |N — о 


Gge clk_ecc_en 


— 
e 


Gge clk qbc en 
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11 Gge gsm pll sleep 


12 Gge dsp stop 


13 Gge dsp mahb sleep en 


14 Апр уср1 deep stop 


15 Апр vcpí stop 


16 Mcu gge stop 


17 Міх gge stop 


18 Mcu deep sleep 


19 Mcu sys sleep 


20 CIk apb en 


21 Mcu ckg en 


22 | Ahb ска en 


23 СІК mcumtx en 


24 Arm ckg en 


31:25 | Reserved. 


Chain 6 : CPO EMA Control 


5.4.7.6 CP1 DJTAG 
Chain 0 : CP1 EMA Control 0 
Chain 1 : CP1 EMA Control 1 
Chain 2 : CP1 EMA Control 2 


Chain 3 : CP1 Sleep Statue 


0 Са5 etmstandbywfx 


1 Cab І2сіКсіорреа 


Cab standbywfi 


Arm sleep 


Dma sleep 


Mcu sleep req 


Ahb mtx stop 


| O O |+ OW] nm 


Peri_stop 
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8 Apb peri sleep 


9 Apb peri all disable 


10 Mcu light stop 


11 Mcu deep stop 


12 Mcu sys stop 
15:13 | Resrved 

16 CIk cortex apb en 
17 СІК cortex ahb en 
18 Cab ара сік en 
19 Cab core ска en 


20 Ept en 
21 Hffe eb 
22 1153 eb 
23 lis2 eb 
24 lis eb 
25 1150 en 


26 Sim2 eb 
27 Sim1 eb 
28 Ѕіто eb 
29 Uart1 eb 
30 UartO eb 
31 Resrved 


Chain 4 : CP1 Bus Statue 


0 Lcpx active cd 51 са5тіх 


1 Lcpx active cd 50 са5тіх 


Lcpx active cd m1 ca5mtx 


Lcpx active cd т0 са5тіх 


Lcpx active cd sO lcp2cpO 


Lcpx active cd 50 lcp2pub 


Lcpx active cd 50 lcp2lte 
Міх 56 hready 
Міх 55 hready 
Mtx_s4_hready 
Mtx_s3_hready 
Mtx_s2_hready 


оо | — | O |O | + | O | N 


— 
e 


— 
— 


— 
№ 


Mtx_s1_hready 
Mtx_sO_hready 


-i 
со 
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14 Tft mst hreadyout 


15 Pppí mst hreadyout 


16 PppO mst hreadyout 


17 secl mst hreadyout 
18 вес0 mst hreadyout 
19 dmaw mst hreadyout 
20 dmar mst hreadyout 


21 Са52деу mst hreadyout 
31:22 | Reserved. 


Chain 5 : Sleep StatueO 


0 Dsp_light_stop 


— 


Dsp deep stop 


Ldspx stop 


Reserved. 


Laccx stop 


Reserved. 


Reserved. 


Dma busy 


Dsp core stop 


оо | — | O |O |+ | GO | N 


Dsp_core_sleep 
19:10 | Reserved. 


20 Clk_dsp_en 

21 Clk_dspapb_en 
22 Clk_dspahb_en 
23 Clk_dspmix_en 
24 Clk_dspcore_en 
25 Bus_stop 


27:26 | Reserved. 


28 Dsp_sys_stop 

29 Dsp_deep_sleep 
30 Dsp_sys_sleep 
31 All_master_sleep 


Chain 6 : Sleep Statue1 
21:0 | Reserved. 


22 Laccx-cd_ulmac_sleep 
23 Laccx_cd_ulmac_stop 
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24 Laccx cd emc sleep 
25 Laccx cd emc stop 
26 Laccx cd dich sleep 
27 Laccx cd dich stop 
28 Laccx dlch all disable 
29 Laccx mst all disable 
31:30 | Reserved 


Chain 7 : LDSP CLK Status 


0 Lte_rft_autopd_xtl_en 
1 Ldsp wakeup xtl en 
2 Ldsp deep slp ctrl 
3 Lte rft clk en 
4 Lcp deep sleep 
5 Cp1 sys wakeup lock 
6 Pd ќе dsp сот en 
7 Mcu force deep sleep 
8 Dsp light stop 
9 Dsp deep stop 
10 CIk Ite spi en 
11 СІК rtc en 
12 CIk cal en 
13 Сік ќе ana 1x en 
14 CIk Ite ana 2x en 
15 СК cxtmr2. еп 
16 СК схїтгі en 
17 СК cxtmrO еп 
18 СК ratem en 
19 Hsdl clken 
20 СІК ulch pub en 
21 СІК dich pub en 
22 CIk dspapb en 
23 CIk dspahb en 
24 СІК dspcore en 
31:25 | Reserved. 
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6 АР Subsytem 


6.1 Processor 


CHIP contains quad Cortex A7, with 32kB L1 cache for data and program and also with 
512KB L2 cache. 


6.2 АР Memory Map 


The address bus is 32-bit wide and the address map is presented in this section. 


Table 6-1 AP memory address map after reset 


| 250001-000- ожоеғ rre | пе | 
01040 2000 - oop ae | 
01050 00 ~ oxo ere [ae || 
puq; 
олоо НЕ те | поме || 
то кое rere | вме | 
«ТОС ИЖ [нома || 
М tooo-oxrrrere® [nese ||| 
0x2090 0000 Function Test Vector 
ЕСІТЕГІЛІ |а 
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СЕТТЕ Sra о 
PZE пема — 
re Las 
0300 0000 ~ ВЕРЕ ЕРЕ м8 O 
AON System Timer - ЕНТ (64КВ) 
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| 0x7180 0000 - Ox7FFF FFFF | Reserved CS 


0x8000 0000 0x8000 0000 ~ Ox8FFF FFFF External Memory Space (256 MB) 
0x9000 0000 0x9000 0000 ~ Ox9FFF FFFF External Memory Space (256 MB) 
0хА000 0000 0хА000 0000 ~ OxAFFF_FFFF External Memory Space (256 MB) 


6.3 Internal Memory Controller 


Base Addr Range Addr Map Description 
0x0000 0000 ~ 0x0000 FFFF Internal On Chip RAM Space (8KB Avaliable) 


0x5000 0000 ~ 0x5000 FFFF Share RAM with CPs (56КВ - Protected); 
0x5080 0000 - 0x5080 FFFF Share RAM with ARM7 (32KB - Protected); 
OxFFFF 0000 ~ OxFFFF_FFFF Internal On Chip ROM Space (32KB) 


6.3.1 Internal RAM Controller 


8K Byte dedicated RAM is available for AP system. In Public system, another 56K byte 
RAM would be shared between AP and CPs. In CPs views, the first 4K Byte would be 
shared by AP, ARM7 and СРО, the second 4K Byte would be shared by AP, ARM7 and 
CP1, АР would remap boot address 0x0000 0000 of each CPs.In last 48KB, AP, ARM7 
and all CPs would have read/write operation without any limitation. 
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AP 
А 0х0000_0000 Ж +Ç ШЛ ГЈ ГО 
8KB 
Ж 
2 
0х5000 0000 ыны 
4КВ 
9 % Ж 
2 0х5000_1000 0 7/7 О 7” —w | B 0х5000 1000 
s 4KB 
= 
Мө) % Z 
0x5000_2000 0х0000_ 1000 0х0000_1000 0х5000_2000 
48КВ 


6.3.2 Internal ROM Controller 
The MCU internal ROM has 20K bytes. Part of the ROM is for boot/download purposes 


and others are for RTOS, multimedia application and other functions 


OxFFFF_0000 


ЕН 


32Kbyte 


E 


AP On-chip ROM 


6.4 External Memory Controller 


Please refer to : dwc ddr umctl2 databook.docx 


SharkL DDR multiPHY Рибт2 Registers.doc 


6.5 Nand Flash Controller 
Base Addr Range Addr Map Description 
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6.5.1 Overview 


The module implements a flexible controller of NAND Flash Memory. It manages the 
read/write interactions between the specific RAM and the external NAND flash 
memory unit. It used micro-instruction to implement all the NAND command. To speed 
up the throughput of data read or write, three buffers (ping buffer, pong buffer and 
spare buffer) are co-worked to wrap the RAM data movement and ECC en-decoding 
process, also the repeat function will enhance this effect. To flexible, software can 
implement the same process by decomposing the auto mode to individual manual 
mode, e.g. only master RAM movement, only NAND read/write operation and only 
ECC en-decoding. 


This controller support the NAND flash with x8 and x16 bus width, with page size of 
512 Bytes / 2K Byte / 4K Bytes / 8K Bytes / 16K Bytes / 32 Bytes, with NAND density 
of no limited, with address cycle of 3/4/5 or more. 


Moreover, and internal hardware ECC encoder and decoder are provided to 
accelerate the data throughput. 


To improve the data throughput, it support the ONFI3.0 and toggle interface, also, the 
SPI Nand interface is supported. 


6.5.2 Features 
e Compatible to ONFI V3.0 
e Compatible to Toggle2.0 
” Compatible to SPI Мапа interface 
e Support bus width of 8 / 16 bits 
e Support page size of 512 / 2k / 4k / 8k / 16k / 32k 
e Support address cycle of 3 / 4 / 5 or more 
. Support папа density of no limited 
e Support sequential read or write at most 256 pages at once 
e Support hardware ECC encoder and decoder 
e Support ECC protect both main part and spare part 


e Support ECC of 1/2/4/8/12/16/24/40/60 bits with main info length at most 1k 
Bytes 


e Support Randomizer 4 polynomials or 1 polynomials 
e Support Randomizer polynomials coefficient configurable 
e Support Randomizer polynomials depth configurable from 3 ~ 32 


6.5.3 Signal Description 
6.5.3.1 Interface Signals 


Table 6-2 Signals List 


[Name [io [wan Den — — — — — — 


AHB Interface 


AHB Slave Signals | Standard АНВ Slave signal 
AHB Mast Signals | Standard AHB Master signal 
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пзе [vo [Wish [Descrpion — | 
RAM Ping Signals ШЕШЕН Capacity of 1k +128 Bytes 
RAM Pong Signals | Capacity of 1k +128 Bytes 


RAM Spare Signals Capacity of 2k Bytes 


System Interface 
СІК nandc | МАМОС clock signal 


1 
Ptest icg mode ШИЛ МАМОС clock gate test mode select 
Ptest_sacn_mode 1 | NANDC scan test mode select 

1 


Int_req_nandc О МАМОС interrupt signal 
PAD interface 


Pad_out_nandc_wpn | O 1 NandFlash write protect (active low) 


Pad out папас cen |O |2 | NandFlash chip enable. (active low) (2 CS) 


Pag амлав ае [O |! [Nandan acess ih ove han 
Pag out nanas ве [O |! | NandFlshcommang aich (sive na 
[реа out nande rem [O |! | Nandlsheasenabeacvelow)  ” 
[ре ош. nande wen [O |17 Малото емее (ive on) — ” 
Рай ош nande aata ГО |16 [Nandan write outa 
Paq in nanas ана |1 |16 _[NandFleshreadingsta _ 


ЕН БЕН [ | 


Snfc_phy_xxx 


6.5.3.2 Multiply function interface 


Because some pins are not used at once, they can be shared. The interfaces multiply 
functions are as following: 
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pad_data[1] 
data[2] 


data[8] 
data [9] 
data[ 


pad data[12] datal 


pad_data[13] 


pad_data[14] data[14] 


pad data[15] 


Function Description 
The NANDC application is as below. 


CHIP 


(Qi = 
ГТ 


SDR 
Cw D Nd 
C Buffer 
AHB 
Bus 


Figure 6-1 NANDC Block Diagram 


SC9832 Device Specification 


к o o 
— ss 
И E | 
"UFIG 


Ho | —— 


The NANDC can read or write external Nand Flash Memory, it supports up to 2 


devices. 


When read, NANDC gets data from external NandFlash Memory and saves it to 
internal memory, then transferred to specified RAM address; when write, NANDC 
transferred RAM data through AHB Master to internal buffer, and then to send them to 


external Nand Flash memory. 


Function Abstract 


The NANDC controller including a main Nand FSM generating the read write 
sequence that meet Nand Flash interface, a read / write FSM pre-paring and 
post-paring the need Nand Flash data, a memory control unit that switch the buffer 
read / write clock domain between AHB clock and NANDC clock, an ECC unit that 
encoding or decoding, an AHB master unit that transferring data to or from specified 
RAM address, and some control logics. The МАМОС internal block diagram is as 


following: 


Spreadtrum Communications, Inc., Confidential and Proprietary 131 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


Ping(A) / 
Pong (B)/ NAND 
Spar (C) FLASH 


Buffer 


Controller 


Figure 6-2 NANDC Function Diagram 
Note that the Ping-Pong-Spare buffer also called A — B — C buffer. 


6.5.4.2 Nand FSM 
This FSM is used to generate the read and write sequence that meet Nand Flash 
requirement. It including two individual FSM (МАМОС CURT & SUB CURT), they аге 
co-worked to generate the timing. 
The NANDC CURT is just the interpretation of the instruction batch; the SUB CURT 
is the detail disassembly of the МАМОС CURT. The following will explain the 
relationship of different SUB. CURT with different instruction NANDC СОАТ. 


SUB ACS SUB RWL SUB ACE 


МЕС ICMD / МЕС ADDR 


SUB RWS | SUB RWL | SUB RWH | SUB RWE 


NFC IDST 
SUB. SUB WAIT SUB |SUB |SUB | | SUB |SUB | SUB_ | SUB SUB | SUB_ |SUB | | SUB |SUB | SUB | SUB_ 
RWS = STR | RWL | КУН RWL | КУН | END | WAT | STR | RWL | КУН RWL | RWH | END | RWE 


NFC_MRDT / NFC_MWDT / NFC_SRDT / NFC_SWDT 
The SUB. ACS / SUB ACE / SUB RWS/ SUB RWE аге used to delay for some time 
to meet NandFlash requirement. 

The SUB RWL is used to active the REN or WEN signal 

The SUB RWH is used to de-active the REN or WEN signal. 


The SUB WAIT is used to wait for the writing data to be prepared or read data to be 
transferred to RAM. 


The SUB STR/ SUB END is used to flexible the control signal. 


The SUB CURT are not participate in some other instruction, like INOP, WRBO, 
WRB1, DONE and CSEN. 


6.5.4.3 Read / Write FSM 


The read and write FSM are two FSMs, they are the main FSM to prepared data from 
AHB master to NandFlash to write, or transferred NandFlash data to AHB master to 
RAM, even during which do the ECC encoding or decoding. These FSM wrapped the 
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NandFlash read/write, AHB master transferring data, and ECC operation, even added 
repeat function to improve the data throughput. 


They are worked at the same time with the Nand FSM, also can be say be driven by 
the Nand FSM. 


The Read function is transferring NandFlash data to RAM through Buffer. 


[км k= Buffer < = NandFlash 


The read FSM is as following: 


Figure 6-3 Read FSM 


This FSM compatible for both page size 512 Bytes and bigger than 1K Bytes (2k / 4k / 
8k...). 

IDLE: When the read command is coming, the state entered to JUDG state, 

JUDG: If the spare area is not apart with main area, that to say the page size is 512 
Bytes, then entered to JUG M state, else if spare area are apart to the main area, 
then entered to JUG C state. 


JUGC: if the spare buffer is ІШІ, then entered to WAT C to transfer it, else go to 
ROV C to received data. 


WAT C: wait for the Nand FSM of NANDC CURT entered to SRDT to make sure 
that the spare can be move away to RAM, and go to MST C to do the transferring 
operation. 

MST C: transferred data to RAM, after done, go to ROV C. 

ВСУ С: received spare read data, and then go to JUG M 

JUG М: if the sector is not equal to the set sector number, then go to WATM for the 
Nand FSM received one sector data, 

WATM: if Nand FSM received one sector of data from Nand Flash, then go to ECC if 
the ECC is enabled, or go to MST M to transfer these data to RAM if ECC is disabled. 
ECC: after done, go to MST M. 

МТ M: after transferred done, go to MST S if the main & spare аге in Joint (or to say 
512 Bytes Nand), or go to M DON. 

M DON: go to JUG M for next sector operation. 

In JUG M state, when all sectors are transfer done, then go to JUDG state, in JUDG 


state, when all repeat number is over, then go to the last path of JUG C -> WAT C -> 
MST C -> DONE -> IDLE. 


In the Read FSM, there are 4 main states need to pay attention; they are MST C, 
MST M, MST S and ECC. The MST C and MST S have just one valid for each 
NandFlash type, the MST C is for 2k/4k/8k and MST S is for 512Bytes page. 


The Write function is transferring RAM data to NandFlash through Buffer. 
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The write FSM is as following: 


Figure 6-4 Write FSM 


IDLE: when the write start signal is coming, the state entered to JUDG state. 

JUDG: If the spare area is not apart with main area, that to say the page size is 512 
Bytes, then entered to JUG M state, else if spare area are apart to the main area, 
then entered to JUG C state. 

JUGC: if the spare buffer is empty, then entered to MST_C to transfer data from 
RAM to internal spare buffer, else entered WAT C to wait for it is empty. 

WAT C: wait for the Nand FSM of NANDC_CURT entered to SWDT to move data 
from buffer to NandFlash, then go to MST C to transfer next spare data from RAM to 
spare buffer. 

MST C: if spare transfer done, then go to JUG M state. 

JUG M: if the sector is not equal to the set sector number, then go to WATM. 
WATM: wait for one of the ping-pong buffer is empty, then go to MST M. 

MST M: transfer one sector number of data from RAM to internal ping-pong buffer, 
then go to MST Sif the page size is 512 Bytes and spare area data is existed, else go 
to ECC if ECC is enabled, or else go to E DON. 

MST S: transfer all spare data to ping or pong buffer 

ECC: after ECC is done, go to E DON. 

E DON: Flexible control states, unconditional go to JUG M state. 


In JUG M state, when all sectors are transfer done, then go to JUDG state,in JUDG 
state, when all repeat number is over, then go to the DONE sate. 


There are 3 buffers (A/B/C or to say Ping / Pong / Spar) in this controller, and they are 
worked in one of the 4 states. The Ping and Pong can't work together, but in turn, the 
Spar buffer can work together with Ping or Pong buffer or alone. 

Because the relationship between the Nand FSM and the three buffers is more 
important than the relationship between the NandFlash FSM and the Read FSM, then 
following is the demonstration about the NandFlash FSM and the three buffers. 


6.5.4.3.1 4kbytes page size read 
For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 read as 
example. 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 134 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ SC9832 Device Specification 


4K Page Read, Repeat=2, Sector Size=1K, Sector Num =4 
Nand Repeat 1 
апа (CMD | АГ | CMD ; CMD | AU | CMD 
FSM | 0х00 | охоо | 0x30 |WaitRB 0х05 | 0х00 | OxEO 
Read A B A 
FSM ç i г 

Repeat 2 = 
Мапа [CMD | АГ | CMD [yep CMD T AU | CMD 
FSM | 0x00 | 0x01 | 0x30 0х05 | 0х00 | OxEO 

RAW R 
Read В = à В = = p я c 
FSM j 
Ë É Ë Ы Ë 


Figure 6-5 4kBytes Page Read 


Note: 

A: Indicate Ping buffer is working. 

B: indicate Pong buffer is working. 

CV: indicate spare data is writing from NandFlash to spare buffer 
C^: indicate spare data is reading from spare buffer to RAM 
C+0/1/2/3: indicate the which sector of spare buffer is working 


Regardless of the Command and address, or even the WaitRB, we just care about the 
SRDT and MRDT in the Nand FSM, and the three buffers of A/B/C in Read FSM. 


When Repeat - 1. This is the first time that Read FSM encounter the SRDT of Nand 
FSM, then it will read all Nand Flash spare data to C buffer, in MRDT, the ReadFSM 
wait for Nand FSM read one sector of main data to A buffer, then A buffer data can do 
ECC decoding (A and C buffer are working at the same time now), and then to transfer 
to RAM. At the same time, MRDT are reading new sector of main data to B buffer. In 
other side, the Read FSM will wait for B buffer to fill full after ECC and transfer are all 
done. After MRDT fill the B buffer full, then Read FSM will do anther ECC and do 
transfer procedure. 


After all 4 sectors are read done, MRDT is done and wrap to the first instruction to 
execute, and the Read FSM then to do the last ECC and transfer procedure of repeat 
, 


When Repeat 22, апа SRDT is coming, the Read FSM first transfer the existed C 
buffer data to RAM, and then enable the SRDT to read new spare data to C buffer as 
repeat 1. 


In MRDT, it is just like in the repeat 1 procedure. 
In the end of all repeat number is done, the finial C will be transfer to RAM by AHB 


master which is controlled by Read FSM 
6.5.4.3.2 512 bytes page size read 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 
read as example. 
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6.5.4.3.3 


V1.0 


512 Page Read, Repeat=2 


Repeat 1 
CMD Al ñ 
0х00 | 0x00 Уат 
Кереа( 2 
Мапа | CMD АТ я 
FSM | 0x00 | 0x01 | WaitRB 
Read À E 


FSM 


Figure 6-6 512Bytes Page Read 


The main difference between the 4K page read and 512 Byte page read is that, the 
512 Bytes page read has no SRDT in Nand FSM domain and has no C buffer 
participate in in Read FSM domain, also the spare data are located in the A or B 
buffers. 

When meet the MRDT state, 512 Bytes + 16 Bytes data will be read to A buffer in 
repeat 1, and the Read FSM will do ECC and transfer data to RAM only happened in 
buffer A. In repeat = 2, all scene are the same. 


4kbytes page size write 


For 4K page size, repeat = 2, and sector size = 1k Bytes, sector number is 4 write as 
example. 


АК Page Write, Repeat=2, Sector Size=1K, Sector Num =4 


Repeat 1 
Мапа Г CMD AO - 
FSM | 0x80 0x00 WaitRB 
W R Ww 
Write |С ce} |С"| А В 
Е5М ç с 
Repeat 2 
Nand [CMD | AI CMD | А0 | 
FSM | 0x80 | 0x01 0х85 | 0х00 ЖӘНЕН 
R 
Write A B 
FSM а q 
N oj 
Figure 6-7 4kBytes Page Write 
Note: 


С": indicate spare data is writing from RAM to spare buffer 
C^: indicate spare data is reading from spare buffer to NandFlash. 


Regardless of the Command and address, or even the WaitRB, we just care about the 
MWDT and SWDT in the Nand FSM, and the three buffers of A/B/C in Write FSM. 
The difference between 4K read and 4K write of Nand FSM is that the instruction 
sequence is MWDT - > SWDT (main in first and spare latter), but not SRDT - > MRDT 
(spare in first and main latter). 

The difference between 4K read and 4K write of Write FSM is that the C / A/ B buffer 
are working before the MWDT state in Nand FSM. In writing process, the data 
should be prepared before it can be send to NandFlash, so if the A or B buffer is empty, 
the AHB master will send data to either of them depending on which of them are in 
writing turn. 

Pay attention that, before all A or B buffer is filled, the C buffer is filled, it is because 
the ECC need the spare data to participate, and the spare data should be prepared at 
first. 
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6.5.4.3.4 


6.5.4.4 


6.5.4.5 


6.5.4.6 


V1.0 


Before the MWDT is done, all AHB master transfer is done to wait for SWDT to send 
spare data to NandFlash. After the SWDT, the previously prepared spare data is send 
to Nand Flash, and the next spare data will be filled to spare buffer and the next 
ping-pong operation will be coming. 

In the last of the repeat, the SWDT will just send remain spare data to NandFlash, and 
no further operation of Write FSM will do. 

Note that, if ECC is disabled, then the waiting for the SWDT to send data to 
NandFlash won't happen, and the ping-pong buffer will not wait for any other condition 
other than just wait for the empty of itself to fill. 


512bytes page size write 


For 512 Byte page size, repeat = 2, and sector size = 512 Bytes, sector number is 1 
write as example. 


512 Page Write, Repeat=2 


Repeat 1 
Мапа | CMD АТ - 
Write A B 


FSM Repeat 2 


CMD Al : 
хво | охот ЙӘШ ув 


Figure 6-8 512Bytes Page Write 


The A or B buffer is prepared before it needs to transfer data of MWDT state, it is 
simple to understand, and no further demonstration need. 


Memory Control 


There are three memories should be controlled, and they all worked in two different 
clock domain, the AHB clock domain and NANDC clock domain, at different time. 


They all has three functions: read/write data to NandFlash, do ECC operation, 
transfer data to/from AHB Master. 

To simplify the design, the control logic is worked in NANDC clock domain, and the 
AHB domain transfer is worked in the safe-period that all NANDC clock domain 
register is stabled. 


AHB Master 


In AHB master module, there are two FSM inside. One functioned as burst issuing, 
and another as burst parameters generating. 

The master support byte aligned data address but not only word aligned that means 
the start address can be any bytes. 

The master support any length bytes data to transfer, the internal splitting mechanism 
will split the un-integer word to proper size of burst to transfer. 

Also, it support 4 type of endian to read or write RAM data, please see the register 
table for the detail endian set. 


Error Checking & Correcting 


This Nand Controller consist one powerful internal Error Checking and Correcting 
(ECC) module. It supports configurations of different parameters including coding size, 
redundancy size, and correct capacity. 

The main function is to check and correct errors when read and write Nand Flash. 
When write (or to say program) Nand Flash, starting this module to encode the write 
data and modified and save the encode data to the spare area; when read Nand Flash, 
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starting this module to decode the read data and correct the error data either in main 
area or spare area. 

In this module, the ECC support 1 ~ 1k bytes information bits ECC encoder and 
decoder. The supported information and redundancies configuration as following: 


Table 6-3 ECC Mode List 


ECC Mode Correct- = Redundancies Bits | Redundancies Byte 


6.5.4.7 Read Write PHY Timing 


Write Data Timing of ONFI2/3/Toggle 
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Note: clk 2x and СІК 1х have relationship about Phase: The Posedge edge of СІК 2x must be in the edge of clk 1х 
СІК 1х 


| 
сік 2x 


Step 1, Get Data ctl апа Dqs ctl from Control which synchronized by clk 2x 
das ctl 
DO 
Data_ctl 


DI D2 D3 


Step 2, Re-sync data ctl and dqs ctl to ommit the 


path delay from control to PHY 
dqs reg 
Data reg DO DI D2 D3 
Step 3 (ASIC) , Delay clk 2x use Delay cell by 90 degree (Key point) 
CIk 2x dly 
Step 3 (FPGA), Invert Clk 2x. (Key point) 
Clk 2x inv @ 
Step 4, Launch data use Clk 2x d 


dqs_reg 
Data_reg | Do | pi | D2 |D | 
Data_Wr DO DI D2 D3 


Step 5, Output Dqs reg and Data wr, 


they are PAD DQS and PAD DATA 
PAD DQS = das reg 


PAD DATA OUT - Data Wr 


DO DI 


D2 D3 


Figure 6-9 Write Data Timing of ОМҒІ2/3 Toggle 


Read Data Timing of ONFI2/3/Toggle 
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Note: clk 2x and СІК 1х have relationship about Phase: The Posedge edge of СІК 2x must be in the edge of clk 1х. 


СІК 1x 


Clk 2x 


Step 1, Get "Ren out" from Control which is synchronized by clk 2x 


Ren out 


Step 2, Re-sync ren out with Clk 2x to ommit the path delay from Control To phy 


ren reg 


Step 3, Output signal PAD REN to NandFlash chip 


PAD REN = ren reg 


tDQSRE 
Step 4, Get DQS and DATA IN from P. 


PAD DQS 


PAD DATA IN ро DI D2 D3 D4 DS D6 D7 D8 D9 


Step 5, Generate signal Clk_samplep_gate апа Clk_samplen_gate according to РАП DQS 


Clk_Samplep_gate 


Clk_Samplen_gate 


Step 6, Delay the up two signal through Delay Cell by 90 degree, then to get the real sample signal of Clk_samplep and Clk_samplen (Key point) 


Clk_Samplep 
СІК Samplen 


DO DI D2 D3 D4 DS D6 D7 D8 D9 


Go by the delay, Clk_samplep is in the center of even data, and Clk_samplen is in the center of 
odd data, then it’ s ready to sample data. 


Step 7, Because tDQSRE is not a very time but a round time, the DQS and DATA can be get at very time, we 
need register them to buffers, and get the data at the right time. 


Clk_Samplep 
Clk_Samplen 


Sample pos гев0 ° DO D8 


Sample_pos_regl D2 D10 


Sample_pos_reg2 D4 D12 


Sample pos reg3 рб 


Sample neg гер0 С DI D9 


Sample neg regl D3 DIL 


Sample neg reg2 D5 


Sample neg reg3 D7 


Step 8, according to the round of tDQSRE, We can deduce when the |data has been sampled, then control give signal Clk_rd_sample_en to get data 


СІК rd sample en 


— @ 
red realy Clk_samplerd 
sample signal 


Recover 1416 . 
width data imn (Sample neg, sample ров) 


СІК 1х 


DIDO D3D2 D5D4 D7D6 D9D8 


Figure 6-10 Read Data Timing of ONFI2/3 Toggle 


6.5.4.8 Randomizer 


NandC support randomizer which is a LFSR to XOR the 8bit IO data to make the “0” 
and *1" balance in one block in both x and y direction. 
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The LFSR can be implemented as Fibonacci (many-to-one) or Galois (one-to-many). 
As an example, the polynomial Ү = Х^13 + Х^4  X^3 + X^ + 1 can be implanted: 


OutPut 


"up uc rue 


R12 R11 R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO 


Х^13 Х^12 Х^11 X^10 Х^9 X^8 X^7 X^6 Х^5 Х^4 X43 Х^2 X^ 1 


Figure 6-11 Fibonacci LFSR 


is | OutPut 
^P] 0794—0104 Da Da > 9 >D? > Оз > Оо T > Оз] Р) > Оо > 
zj 


z z zj 2 2 2 2 > E: 
RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 


Figure 6-12 Galois LFSR 


In fact the two circuits are equally, but the Galois configuration is more attractive for 
randomizer where high throughput is important. Our design used Galois LFSR to 
implement the randomizer. 


The different of the structure will result to the different of output stream phase, to get 
the same output stream phase; the seed (initial value of registers) should be carefully 
configured. That means if you want to use Fibonacci LFSR, the seed should do a 
transform. 


Please refer to the article for detail. 


"Finding Matching Initial States for Equivalent NLFSRs in the Fibonacci and the Galois 
Configurations" Elena Dubrova, Royal Institute of Technology (KTH), Electrum 229, 
164 46 Kista, Sweden. 


6.5.5 Legacy Nand Micro-Instruction 


6.5.5.1 Instruction Format 
There are 3 instruction types. 


Table 6-4 Instruction Types 


ШЕНІ | га 
[— um — ra 


[— ws [пш | в | 
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6.5.5.2 Instruction Abstract 


Table 6-5 Instructions List 


Instruction 
Code Type Description 
(abbr.) LAM 000000002 


Send one command to Nand Flash. 

Command ор Т” support by all kinds of Nand Flash. 

(GMD) 0x00,0x80,0x10 etc 
Active one command latch cycle. 

Address specified in address input cycle. E.g. 
0x01A0: send 0x01 addresses to Мапа ав опе 
input address. 

Address НА 3 Active one address latch cycle. 

(ADDR) This instruction is the only 4bits instruction of all, 
it located in the [7:4] of the instruction, and the 
low 4 bits of [3:0] indicate the added step of next 
repeat cycle. Please see following for the detail 


Wait RBO вво |2 Wait for the end of Nand busy, to detect the 
(WRBO) positive edge of R/B input signal 

Wait RB1 ghBi |1 Wait for the end of Nand busy, to detect the high 
(WRB1) level of R/B input signal 


Main Read Data 8'hD0 1/2 Main data buffer read operation. 
(MRDT) Active numbers of REN latch cycles 
Main Write Data 8'hD1 1⁄2 Main data buffer write operation. 
(MWDT) Active numbers of WEN latch cycles 
Spare Read Data 8'hD2 1/2 Spare data buffer read operation. 
(SRDT) Active numbers of REN latch cycles 
Spare Write Data 8103 1/2 Spare data buffer write operation. 
(SWDT) Active numbers of WEN latch cycles 
ID/Status Read shop |1 ID or Status read operation. 
(GETD) Active numbers of REN latch cycles 
ID/Status Write ghDE |1 ID or Status write operation. 
(SETD) Active numbers of REN latch cycles 
; During the processing of the operation, this 
DeactiveCS . 
«ааа ӨТСЕ |1 instruction can set the CS low or high temporarily 
(CSEN) to save power 
Nop Instructi 
нан 8'hFO 1 Wait for some idle clock cycles, at most 256 cycle 
(INOP) 
Done Instruction 
(DONE) ӨТЕР The indication of instruction done. 


Note: 


“1/2”: indicate this instruction can be configured to type1 or type2 instruction 
depending on the valued of register SECNUM IN INST, if SECNUM IN INST is 
O(default), then it is type2, else it is type1. 
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Another arrangement of the three types of instruction: 
Table 6-6 Type of Instructions 


“waar — | 
ССИ — | o 
women — woe — | — — 
тре) —  -[sonem — — 1| — — — — 
эмютал — [sn — | — 7. 
mm S М 
sm — — | — — — | {М | 
ССТ — | EN ОО 
me — | j | 


Note: 
B=1, means SECNUM_IN_INST=1; 
B=0, means SECNUM_IN_INST=0. 


6.5.5.3 Instruction Detail 


e ICMD: This instruction active the CLE for one command cycle. It is used for 
send command to NandFlash. 


e ADDR: This instruction active the ALE for one address cycle. It is used to send 
address to NandFlash. To emphasize that, this instruction just 4 bits but not 8 bits 
as others, the low 4 bits will play an important role in the new design structure. 
For this design support the NandFlash instruction to repeat for some times, this 
will let read or write multiple pages come true. Because the instruction just be 
configured once, and the page address is changing, a new instruction type of 
type3 will be competent for this work. 

The higher 4 bits of instruction “A” indicate this is and address instruction and the 

lower 4 bits of instruction indicate the adding step of next repetition. E.g. 

If REPEAT NUM 4 (value=3) and the address instruction is “00А2”, then for each 

repetition, the address is: 

Repeat cycle 0: address = 0х00; 

Repeat cycle 1: address = 0x02; 

Repeat cycle 2: address = 0x04; 

Repeat cycle 3: address = 0x06; 

e WRBO: This instruction will wait for the positive edge of the R/B input signal. 
Software should make sure that there is must be this signal before uses this 
instruction, if there is no R/B signal or not sure, for example, Nand boot code use 
some try process are not sure if there is R/B signal, then the FSM will be 
deadlock. 

e WRB1: То resolve the А/В signal not sure deadlock, a new instruction is added. 
It didn’t detect the positive edge of the R/B signal, but delay for some time to 
detect the high level of R/B signal. To delay for enough time, and then to detect 
the R/B level, it can replace the detecting of positive edge of Р/В, and with the 
advantage of avoiding the deadlock; it is especially used for the boot code. 
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e MRDT This instruction indicates Main buffer Read Data. To use this instruction, 
the NANDC. RW should be configured to O(in AUTO MODE). This instruction will 
read data to the ping-pong buffer. Two other registers will impact the length of the 
read data, the SECTOR NUM and MAIN SIZE; the instruction will read 
MAIN SIZE data and repeat SECTOR. NUM times at once operation. If the main 
and spare аге not apart (MAIN SPAR АРТ-0), then the SPARE SIZE will also 
affect the length of read data, it will added to the end of MAIN SIZE. 


Example 1: 


NANDC RW -0 


SECTOR NUM - 1 (actual 2) 


MAIN SIZE = 10'h3FF (actual 1024Bytes = 1K Bytes) 


MAIN. ЅРАВ APT = 1 


Then, actual read data 1024 * 2 = 2048 Bytes 


МАІМ SIZE (1k) MAIN_ SIZE (1k) 


Example 2: 


NANDC_RW =0 


SECTOR_NUM = 0 (actual 1) 


MAIN. SIZE = 10'h1FF (actual 512Bytes) 


NANDC SPAR USE = 1'b1 


MAIN SPAR АРТ-0 (іп this case the SECTOR NUM must be 0) 


SPARE SIZE = 8’hF (actual 16 Bytes) 


Then, actual read data is 5124-16 = 528 Bytes 


SPAR SIZE 
(16 Bytes) 


MAIN. SIZE (512Bytes) 


e MWDT: This instruction indicates Main Write Data. To use this instruction, the 
NANDC RW should be configured to 1. This instruction will write ping-pong buffer 
data to NandFlash. The relative registers is same as MRDT instruction. 


e SRDT This instruction indicates Spare Read Data. To use this instruction, the 
NANDC_RW should be configured to 0. This instruction will read data to spare 
buffer. If used this instruction, the MAIN SPAR APT must be 1, and 
NANDC SPAR USE must be 1. Two another register of SECTOR. NUM and 
SPARE SIZE will affect the length of read data. 


Example 1: 


NANDC RW =0 


SECTOR NUM - 3 (actual 4) 


NANDC SPAR USE = 1'b1 


MAIN. SPAR APT - 1 


SPARE SIZE - 8'h37 (actual 56 Bytes) 
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Then, actual read data is 56 * 4 = 224 Bytes. 


SPAR_SIZE * BLK_NUM (224 Bytes) 


e SWDT: This instruction indicates Spare Write Data. To use this instruction, the 
МАМОС RW should be configured to 1. This instruction will write Spare buffer 
data to NandFlash. 


e GETD: This instruction indicates read the ID or Status to ID STS register. 
Actually, this instruction can be replaced by the MRDT or SRDT, but the 
advantage of GETD instruction is the read data is stored in the internal registers 
instead of the outside RAMs. For the ID and Status or different NandFlash IDs 
have different number of bytes, and then the parameter area will indicate the 
value. 


e SETD: this instruction set some data to the feature register of Nand Flash. 


e CSEN: This instruction gives an alternate to deselect the CS inside one operation. 
It can save power or meet some special requirement of some NandFlash. 


e ІМОР: This instruction gives some idle clock to meet some timing requirement; 
the parameter is the number to do idle clock, max is 256 clocks. 


@ DONE: This instruction indicates the end of all instruction. After this instruction, 
the controller will return to first instruction to execute if the repeat counter little 
than REPEAT NUM or will finish if the repeat counter equal to REPEAT NUM 


6.5.5.4 Instruction Register 


Software can issue at most 24 instructions at once. NANDC will execute the 
instructions as the following 


Table 6-7 Instructions Sequence 


1 СЕ ЕЕ | o ССЗ 
т [WwbcsTori | 6 [хлсмзтзй — 
77%  [wwbcasmori | — 8 | малоо мвтепво _ 
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6.5.5.5 


6.5.5.5.1 


6.5.5.5.2 


6.5.5.5.3 


V1.0 


Executed CMD Position Executed CMD Position 


МАМОС 1570[31:16] NANDC_INST6[15:0] 


Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in 
seemliness. This section will illustrate how to use the above instructions and properly 
registers when accessing one type of Nand Flash. For general purpose functions such 
as Reset, Read ID, Read Status etc, refer to the following examples. 


Reset 


Register Configure 


Instruction List Program Code In Register 


OxFFCD // CMD FF NANDC INSTO0[15:00] = OXFFCD 
0x00BO // WAIT RB NANDC INSTO[31:16] = 0x00BO 
OxOOFF // DONE NANDC INST1[15:00] = OxOOFF 


Read Status 


Register Configure 


мою 


Note: This instructions batch will read the Nand Flash Status to the internal register of 
NANDC_STATUS 


Read ID 


Register Configure 


Ox90CD // CMD 90 NANDC_INST0[15:00] = OX90CD 
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Register Configure 
0x00A0 // ADDR 00 NANDC_INSTO0[31:16] = 0x00A0 


6.5.5.5.4 


6.5.5.5.5 


V1.0 


0x07DD // Read ID (8 Bytes) NANDC INST1[15:00] = 0x07DD 
OxOOFF // DONE NANDC INST1[31:16] = OxOOFF 


Note: This instructions batch will read the Nand Flash ID to the internal register of 
NANDC STATUS. The parameter area of instruction "0x07DD" can be configured to 
0x00 ~ OxOF for different size of ID number. 


Erase (3 address cycles for e.g.) 


ХУ | 


The read and write instruction batch are depending оп the type of NandFlash. 


For Page Size=512 Bytes (such as K9F1208D0A), and ECC is enabled, the read 
instruction batch is as following: 


Read with ECC Enable (512 Byte) 


MAIN. SIZE = 10'h1FF (512 Bytes) 
SPAR SIZE- 8'hF (16 Bytes) 


SECTOR NUM = 5'h0 (1 Sector) 
REPEAT. NUM - 8'h2 (Repeat 3) 
NANDC MAIN. ADDR = 32'hxx 


NANDC STAT ADDR = 32’hxx (not 
0) 


Instruction List Program Code In Register 
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0x00A1 // ADDR 00 (add step 1) 


0x00BO // WAIT RB NANDC INST2[31:16] = 0х00В0 
0x00D0 // MRDT NANDC INST3[15:00] = 0x00DO 
OxOOFF // DONE NANDC INST3[31:16] = OxOOFF 


Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 
0x000000, the second page address is 0x0001 00, the third page address is 
0x000200. 


This command batch will read 3 page data (including main and spare) to specific RAM 
address, they are also be decoded by 2 Bits ECC. 


0x00A0 // ADDR 00 NANDC_INST1[31:16] = 0x00A0 


6.5.5.5.6 Write with ECC Enable (512 Byte) 


MAIN. SIZE = 10'h1FF (512 Bytes) 
SPAR SIZE = 8'hF (16 Bytes) 
SECTOR NUM = 5'h0 (1 Sector) 
REPEAT. NUM = 8'h2 (Repeat 3) 
NANDC MAIN. ADDR - 32'hxx 
NANDC SPAR ADDR = 32'hxx 
NANDC STAT АОВ -32h«(nt0) | 
0x00A1 // ADDR 00 ( add step1) 
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Note: The NANDC_INST1[15:00] = 0x00A1 means, the first page address is 
0x000000, the second page address is 0x000100, the third page address is 


V1.0 


0x000200. 
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This command batch will write 3 page data (including main and spare) to specific RAM 
address, they are also be encoded by 2 Bits ECC. 

The 0x70CD & 0x00DD are used to read the write status, and as soon as the write 
status is error, the write processing is stopped (if NANDC STSMCH STOP ENis set 
1). They can be not list in the batch, and the write status will not detect. 


For Page Size=4K Bytes (such as KF98G08Q4X), and ECC is enabled, the read 


instruction batch is as following: 


Read with ECC Enable (4K Byte) 


Register Configure 


NANDC MODE = 2400 
ECC EN -1b1 
NANDC RW - 1'bO 


MAIN SIZE = 10'h3FF (1K Bytes) 


SPAR SIZE = 8'h37 (56 Bytes) 
SECTOR NUM - 5'h3 (4 Sector) 
REPEAT NUM - 8'h2 (Repeat 3) 
NANDC MAIN ADDR = 32'hxx 


ноо STAT ADOR «S | — _ 
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Note: The NANDC controller has ping-pong buffer with just 1k Bytes, so for the page 
size larger than 1K, the ping-pong buffer is actives. Because the ECC is enabled, the 
spare area data should be prepared primarily, and the SRDT should be issued before 
the MRDT to get the spare data. The SRDT instruction will get all the spare data into 
the Spare Buffer, and the MRDT instruction will read 4 sectors 1K Bytes data and do 
decoding ECC in ping-pong mode, also they are conveyed to RAM immediately to 
empty out the buffer for next reading operation. 


This instruction batch will repeat for 3 times, and the sequential 3 page will be read out 
to specific RAM address, and the total size of data be read out is 4k * 3 = 12 k Bytes. 


There are two serial address sequences, 0x0010 000000 and 0x0000. The first is the 
full address of spare area, and the second is the Row address of main area. This is 
realized owing to the change read column command of "0x05 - OxEO" (This is 
mandatory in ONFI spec.) 


6.5.5.5.8 Write with ECC Enable (4K Byte) 


MAIN. SIZE = 10'h3FF (1K Bytes) 
SPAR SIZE = 837 (56 Bytes) 
SECTOR NUM = 5'h3 (4 Sector) 
REPEAT NUM = &h2 (Repeat 3) 
Nanc star Аро ‚вате OOOO 
0x00A1 // ADDR 00 (add step 1) 
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Register Configure 


0x00DD // Read Status (1 Byte) NANDC INST7[15:00] = 0х0000 
OxOOFF // DONE NANDC INST7[31:16] = OxOOFF 


Note: 


For NandFlash write with ECC enable. The spare data should be prepared in spare 
buffer before it can be do ECC operation, but this preparing process is under 
background, and is invisible for software. To achieve this goal, the instruction batch 
should following some rule that, the MWDT should issued before SWDT (it is reverse 
to the read batch), with proper register configurations. 

For the SECTOR NUM is not 0, then the ping-pong buffer is actives to accommodate 
the temporary data from RAM and do encoding ECC with assistant of Spare buffer, 
then transfer it to NandFlash. After all the Main data is transferred to NandFlash, the 
ECC data is all encoded and is prepared in the spare buffer, then transferred these 
spare buffer data to the NandFlash. Note that, the sector number can be smaller than 
the page size need, and this is realized owing to the change write column command of 
"0x85" (This is mandatory in ONFI spec.) 

This instruction batch will repeat for 3 times, and the sequential 3 page will be write to 
specific NandFlash, and the total size of data be write is 4k * 3 = 12 К Bytes. And the 
three NandFlash page address will be: 0х000000 0000, 0x000001 0000, 

0x000002 0000 (little endian) 

The 0x70CD & 0x00DD are used to read the write status, and as soon as the write 
status is error, the write processing is stopped (if NANDC STSMCH STOP ENis set 
1). They can be not list in the batch, and the write status will not detect. 


6.5.6 SPI Nand Micro-Instruction 


For SPI Nand Instruction, it is divided into two layers, the main layer instruction and 
sub layer instruction. 


For software, the sub layer instruction is invisible and just for internal used and debug 
used. 


One main layer instruction includes more than one sub layer instructions, for easy 
understanding, the sub layer instruction is decrypted firstly. 


6.5.6.1 Sub Layer Instruction Format 


Sub Layer Instruction Format 
12 11 10 9 8 


MR SE OPER MOD 
L E 


BIT MODE 


панаа Code | Туре | Description 
(abbr.) 


ШЕН СЕН p [me ООО 


ЕХЕС [14] 1 Sub Command done 
0: not done 
1: done 
MS_SEL [13] 1 Main or Spare Selection 
Read/Write data to/from main or spare memory. 
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Instruction 
Code Type Description 
(abbr.) ee |type шеме | 


0: main memory 
1: spare memory 
Note: if MR. SEL = 0, this register is invalid 


Memory or Register selection. 


Read/Write data to/from memory or register 
selection 


0: To/from Register 
1: To/from Memory 


Operation Mode selection 


2'b00: write 

2'b01: read 

2'b10: high-z 

2'b11 reserved 
BIT MODE Operation Bit mode 

2'b00: 1bit mode 

2'b01: 2bit mode 

2'b10: 4bit mode 

2'b11: reserved 


Command Buffer content 


6.5.6.2 Main Layer Instruction Format 

There are 9 main layer instructions: 
WBYT: Write one byte DATA To SPI Nand 
RBYT: Read one byte DATA from SPI Nand to Register 
MWDT: Write DATA (from Main RAM) To SPI Nand 
MRDT: Read DATA from SPI Nand (to Main RAM) 
SWDT: Write DATA (from Spare RAM) To SPI Nand 
SRDT: Read DATA from SPI Nand (to Spare RAM) 
DUMY: Send 1 byte Dummy data 
EXEC: Sub CMD Execute 
DONE: All CMD is done 


Оо ч фо о> Оооо; 


The formats of them as following: 
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Main Layer Instruction Format 


14 13 12 11 10 9 8 7-0 


MICR_CODE Rsv | ADD |ВІТ МОРЕ DATA 


MICR_CODE Reserved |BIT MODE Reserved 


MICR CODE Reserved |BIT MODE Reserved 


MICR CODE Reserved |BIT MODE Reserved 


MICR CODE Reserved |BIT MODE Reserved 


MICR CODE Reserved |BIT MODE Reserved 


MICR CODE Reserved |BIT MODE Reserved 


MICR CODE Reserved |MVS | CHK MASK 


MICR CODE Reserved 


Instruction Description 
(abbr.) P 


МІСВ. CODE [15:12] Write data Micr-code high 


ADD [10] 1 It is used only when the read or write multiply 
page. 
When read/write multiply page, the address 
should be added every time, this bit indicate this 
BYTE of address should be added every time, 
the added step is configured in register. 
If read/write only one page, this bit need not care. 
0. Don'tadd 
1. Added by set step every page 

BIT MODE 2 Bit mode of bus width 
0: 1bit mode 
1: 2bits mode 
2: 4bits mode 
3: reserved 


wx 77 [rm [s |мааа — 


MVS 1 Move Status 
If this bit is set, then the read feature status will 
move to set internal RAM address 
CHK STS 1 Check Status 
0: check bit 0 of masked data 
1: check bit 1 of masked data 


MASK [7:0] Mask data. 
For the get feature command, the command 
should write for some time to loop for the status is 
meet some condition, the mask data is used to 
filter the checking bit of the get feature data. It 
should just one bit valid. 
It should co-work with the CHK bit. 
Eg. MASK = 8'b0000 0001, CHK=0. 
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Instruction Description 
(abbr.) p 


It means check if bit 0 is 0, if it is, then end ,else 
loop. 

Eg. MASK = 8'b0000_1000, CHK=1. 

It means check if bit 3 is 1, if itis, then end, else 
loop. 

Eg. MASK = 8'b0000_0000, then no check 


6.5.6.3 Main Layer Instruction Examples 


To work properly, the registers configuration and instructions should cooperate in 
seemliness. This section will illustrate how to use the above instructions and properly 
registers when accessing one type of Nand Flash. For general purpose functions such 
as Reset, Read ID, Read Status etc, refer to the following examples. 


6.5.6.3.1 Reset 


Register Configure 


[Register Configure —_ - 
мою 


6.5.6.3.2 Get Feature 


Register Configure 


Instruction List Program Code In Register 
0х000Е // Write CMD 0х”ОЕ” NANDC_INST0[15:00] = 0x000F 


0хЕ000 // Instruction Execute 


6.5.6.3.3 Set Feature 
Register Configure 
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Register Configure 


Instruction List Program Code In Register 
0x001F / Write CMD "Ox1F" NANDC. INSTO0[15:00] = 0x000F 


0x0000 // Write “0x00” 
0хЕ000 // Instruction Execute 


6.5.6.3.4 Write with ECC Enable (2K Byte) 
Register Configure 
NANDC MODE = 2'd0 NANDC MAIN USE = 1'b1 
ECC EN =1’b1 NANDC SPAR USE = 171 
NANDC RW = 1'b1 MAIN SPAR APT = 1’b1 
MAIN SIZE = 10'h3FF (1K Bytes) 
SPAR SIZE = 8’h1F (32 Bytes) 
SECTOR NUM = 5'h1 (2 Sector) SPAR INFO SIZE = 6'h9 (10 Bytes) 
REPEAT NUM - 8'h2 (Repeat 3) SPAR INFO POS = 8'h0 


палос STAT ADR зака ОИ 
0x0032 // CMD "program x4" 
0x0400 // ADDR 00 (step) 
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Register Configure 
0х00С0 //ADDR CO NANDC_INST7[15:00] = 0х00С0 


NANDC INST7[31:16] = 0x1000 
NANDC INST8[15:00] = 0хЕ201 
OxF000 // DONE NANDC INST8[31:16] = OxF000 


6.5.6.3.5 Read with ECC Enable (2K Byte) 


MAIN. SIZE = 10'h3FF (1K Bytes) А | | 
SPAR SIZE = 8'h1F (32 Bytes) Фу 
SECTOR NUM = 51 (2 Sector) 
REPEAT. NUM = 8'h2 (Repeat 3) 
МАМОС MAIN. ADDR = 32'hxx 
такоо этат Аро за 
0х006В // CMD 6B (read x4) 
0x006B // CMD 6B (read x4) 
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Register Configure 
0x0000 // ADDR 00 NANDC_INST8[31:16] = 0x0000 
0x6000 // Dummy NANDC_INST9[15:00] = 0x6000 


0x3200 // MRDT (x4) NANDC INST9[31:16] = 0x3200 
0xE000 // Execute NANDC_INSTA[15:00] = 0xE000 
OxF000 // DONE NANDC_INSTA[31:16] = OxF000 


6.5.7 Control Registers 


6.5.7.1 Memory map 


ARM Base address: 0х20В0 0000 


ЕЕ [Name [рш — 
ww ООО ООО 


0x0050~ 

0x005C 

0x0060~ NANDC_INSTO~ | | 
0x009C NANDC INSTF NANDC Micro Instructions 0~F 
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[onset Address [Name [зш — — ] 


——c—,v<Wsas,i. 
0x00AG 
me |  l рм _ 
0х0008 
ес ОАО ПО 
0хХ00ЕС 
О ООО ООО 
О | ООО 
0х0124 


0х013С SNFC_SUBINST76 Snfc sub instruction 7 and 6 
0x0140 SNFC_SUBINST98 Snfc sub instruction 9 and 8 
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6.5.7.2 Register Descriptions 


6.5.7.2.1 NANDC Siart Register 


0x0000 NANDC Start Register (Reset 0x4000_0000) NANDC_START 


NANDC_RB Reserved 


Ka пои о 
ЕСЕ С Е Е ЕЕ Е В БВ EH Е Е 


Do 
Reserved OM 
DCL STA 


| Туре | 


= ПЫ 
[FetiName [ek [RW [Аниме [Descrpton | 


NANDC_VALID [31] 1'hO When the Controller is working, 
this bit will set to 1'b1 to 
indicate it. 

1: МАМОС is working. 
0: NANDC is idle 


NANDC RBN [30] 1'h1 This bit indicates whether the 
NandFlash is busy reading or 
writing. 

1: NandFlash is idle 
0: NandFlash is busy 


NANDC RBN ONT | [29:28] 2'hO These 2 bits recorded the 
occurred number of 
NANDC RBN is busy. 
It can be used to judge if the 
previously operation is valid, 
e.g. 
“Nand Reset” need 1 busy, 
"Nand Read ID" need 0 busy, 
and so on. 
2'h0: No busy status occurred 
2'h1: 1 busy status occurred. 
2'h2: 2 busy status occurred. 
2'h3: 3 busy status or more 
occurred 


NANDC CMDCLR 1'h0 NANDC CMDCLR signal. 
When the Controller suffered 
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some unexpected interrupt, 
such as timeout interrupt, then 
write 1 to this bit will reset all 
the FSM inside and some 
relative registers. 

It is auto cleared to 1'bO after 
write. 


NANDC START WO 1'hO МАМОС Start Signal. 
When write 1'h1 to this bit, the 
Control will work until the 
process is done. 
It is auto cleared to 1'bO after 
write. 


6.5.7.2.2 NANDC Configure Register 0 
NANDC Configure Register O(Reset 0x0000 0800) NANDC COM CFGO 


[31 | 30 | 29 20 | a7 | 26 | 25 | 24 2 | 22 (21 | 20 | 19 | 1 [17 | 16 | 


MAST ENDI 


AN SECTOR NUM REPEAT NUM 


Field Name R/W | Reset Description 
Value 


MAST ENDIA | [31:30] | RW | 2'hO Master to RAM Burst Endian, either write or read. 
N 2'b00: ABCD => ABCD; 

2'b01: ABCD => DCBA; 

2'510: ABCD => CDAB; 

2'b11: ABCD => BADC; 


[— fa [so me [ше — — — — 


E NU |[28:24] | RW | 5'hO Sector Number. 
5'h0: Sector number is 1 
5'h1: Sector number is 2. 
5'h1F: Sector number is 32. 
This register indicate the sector number of one page, it 
should work in company with the sector size register. 
e.g. If the page size is 4K, and the sector size is 1K, 
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then Sector number is 4, if the sector size is 512Byte, 
then Sector number is 8. 


When in only Master mode, this register is just for 
main part, the only part sector num should configure in 
SPAR SECTOR NUM of Configure Register 2. 


REPEAT NU | [23:16] | RW j Repeat Number of the Micro-Instruction Sequence. 
M 880: Repeat number is 1. 
8'h1: Repeat number is 2. 
НЕЕ: Repeat number is 256. 
This register can be regard as the page number, it can 
be used to continually read or write multiple page 
within once process. It will decreases the number of 
interrupt that software need to process and speed up 
the total data throughputs 
Note that, this is used for NANDC AUTO MODE only, 
for the other mode, this register is invalid. 


NANDC_WPN Nand write protection. 
0: Protection 
BUS_WIDTH 


1: Not Protection. 


Nand Flash Bus Width 
0: x08 device 
1: x16 device 


j Software need provides only info data for Spare Area. 
0: All spare info/ECC/reserved data provided 
1: Just spare info data provided 
Normally, the spare area is made up of "info", “ЕСС” 
and some "reserved" data. То simplify the 
configuring, software can just provided the useful "info" 
data instead of all the spare data. 
e.g. 
Spare total size=16bytes where useful data size = 
4bytes, ECC used size = 4 bytes, reserved data size = 
8 bytes. 
If SPAR ONLY INFO = 0, then software should write 
all 16 bytes data to spare area buffer. 


Else if SPARE DLEN CFG-1, then software just 
need write 4 bytes data (useful data) to spare area 
buffer. 


Note: this register is just worked in Auto Mode. 


SPAR ONLY | [13] 
. INFO PROV 
ID 


SECNUM IN. | [12] 
INST 
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register. 
When the Nand Controller is worked in Master Mode 
(only Master work), the main and spare part should be 
configured to different sector number, in this case, the 
main and spare sector number should be configured 
separately to keep flexible 
DETECT_ALL | [11] RAV |161 Detect if the Flash area is all OXFF, which means it is 
.FF erased but not be write. 
0: Not detected 
1: Detected. 
If it set 1, then if the Flash is all OXFF, then the ECC 
module won't do decoder process, and return with 
ECC status bit [7] = 1 to indicate it. 
CS SEL [10:9] | RW | 2'hO CS Select 
2'b0: CSO is Select 
2'b1: CS1 is Select 
2'b2: CS2 is select 
2'b3: CS3 is select 
NANDC RW RAW | 17Һ0 NANDC Read or Write ( ECC Decode or Encode) 
0: МАМОС Read / ECC Decode 
1: NANDC Write / ECC Encode 
This register indicates the nand operation is read or 
writes. When the ECC is enabled, it also indicates the 
ECC is encoded or decode. 


[ [m СС [m јао 


MAIN SPAR . R/W | 1'h0 Main and Spare is Apart scenario or Joint scenario 

APT 0: Main and Spare is Joint scenario 
1: Main and Spare is Apart scenario. 
For Page size is 512Byte, the nand has no random 
read command, the main and spare part data can't 
read or write separately in once operation, it can only 
be read/write in sequentially, and the spare data 
should near following the main data in the ping-pong 
buffer, but not in the spare buffer, in this case, we say 
they are in Joint scenario. 
For Page Size other than 512Byte (eg. 2k/4k/8k), the 
nand has random read command, the main and spare 
part data can be read or write separately in once 
operation, the spare data will store in the spare buffer, 
but not in the ping-pong buffer that following the main 
data, in this case, we say they are Apart scenario. 
By the way, the 2k/4k/8k can be configured as Joint 
scenario. 


SPAR USE [5] RAW | 1’hO Spare Part Used 
0: Spare part not used 
1: Spare part used 
This register indicates if this operation including the 
nand spares part data. 
MAIN_USE [4] RAV | ТПО Main Part Used 
0: Main part not used. 
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1: Main part used 
This register indicates if this operation including the 
nand main part data. 


ы [so ms [тше — — — — — —] 


ECC EN [2] RW | ТПО ECC Enable 
0: ECC disable 
1: ECC enables 
This register indicates if the ECC is enabled or not. It is 
valid only in NANDC auto mode. 


NANDC_MOD | [1:0] RW | ТО NANDC work mode 

Е 2500: NANDC auto mode 
2'b01: NANDC only master mode 
2'b10: NANDC only папа mode 
2'b11: NANDC only ECC mode 


6.5.7.2.3 NANDC Configure Register 1 


ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЕ 
2 м | 


SPAR_INFO_SIZE SPAR_SIZE 


Field Name R/W Reset | Description 
Value 


— С qm [m [mes 7000700 


SPAR INFO SI | [30:24] 7'hO Spare data info size (Unit: Byte) 

2Е 70: 0 Byte 
7T'h1: 1 Byte 
7'h40: 64 Bytes 
»7'h40: reserved 
This controller can protect the spare area data, this 
register indicate the protected spare area data info 
size of one sector, but not the whole spare area. 
E.g. if the whole spare area is 64 Bytes for 2K page 
size, the sector number is 2, then the spare sector 
size if 32 Bytes. 
In this 32 Bytes, some for ECC data and other for 
spare info, if the ECC mode is 3, then ECC data 
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has hold 14 bytes, and the real spare info size 
would be little than (32-14-16) bytes. 


SPAR SIZE [22:16] RAN 7'hO Spare area size (Unit: Byte) 
ТО: 1 Byte 
ТТЕ : 128 Bytes 
This register indicates the spare area data size of 
one sector, not the whole spare area. 
E.g. If the whole spare area is 64 Bytes for 2K page 
size, and the sector number is 2, then this spare 
size should be 8'd31, but not 8'd63 
INTERNAL CE | [15] R/W 1'h0 When Read of ОМҒІЗ. 
N_EN The REN duty cycle has a fix value, if the low or 
high is too large, it violate the protocol. Then some 
CEN should inserted in it. 
11: inserted cen when read busy. 
110: not inserted cen when read busy. 


INTF_TYPE [14:12] R/W S'hO Nand Interface type 
0: ONFI 1.0 (Legacy Interface/SDR) 
1: ONFI 2.0 
2: ONFI 3.0 (Toggle DDR) 
3: SPI Nand interface 
Others: reserved 


[m m [m feme ——  — — — — 


MAIN SIZE [10:0] RAN 11'h0 One main data sector size. (Unit: Byte) 
11'h0: 1 Byte 
11'h3FF: 1024 Bytes 
11'h47F: 1152 Bytes (max) 
The main size is not the whole main part data, but 
one sector data size. E.g. 
If the whole main area is 2k Bytes for 2k page size, 
the sector number is 2, then the main size is 1k 
byte. For this design, the ping-pong size is 1k bytes 
for each buffer, and then the max MAIN SIZE is 1k 
bytes. 


6.5.7.2.4 NANDC Configure Register 2 
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Cm [s 9 [2 [2 [0 [2 [ [2 | 5 [ж [э [o] [тв [зт [в 


SPAR SECTOR NUM SPAR INFO POSITION 


| Name | ECC_MODE ECC_STR_SEC_IND ECC_POSITION 


Field Name R/W Reset | Description 
Value 


— — mr m [s Се ООО 


ACE HIGH EN | [30] RAN тво Whether the ACE period is high or low when the 

interface is ONFI3 or Toggle Mode 

0: DQS is low when in ACE period 

1: DQS is high when in ACE period 
CDQSS_HIGH_ | [29] R/W 1'h1 Whether the CDQSS period is high or low when the 
EN interface is ONFI3 or Toggle Mode 

0: DQS is low when in CDQSS period 

1: DQS is high when in CDQSS period 


SPAR_SECTO | [28:24] R/W 5’hO Spare Sector Numbers 

R_NUM 5'h0: Sector number is 1 
БІЛЕ: Sector number is 32 
This register is used for only Master mode. For only 
Master mode, software can configure the main and 
spare for different sector numbers. 
This provides a flexible for software to use the only 
Master mode 
For other mode, it is not used, and same as main 
sector number. 


| e ja [no [tho [Reseved o 


SPAR INFO P | [22:16] RAN 770 Spare data info position in the spare area (Unit: 
OS Byte) 
This controller can protect the spare area data, this 
register indicate the position of protected first byte 
data. 
ECC MODE [15:12] R/W 4'h0 ECC Mode 
4h0: 1bit ECC 
411: 2bits ECC 
4h2: 4bits ECC 
413: 8 bits ECC 
414: 12bits ECC 
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16bits ECC 

24bits ECC 

40bits ECC 

60bits ECC 
: Reserved. 


ECC STR SE | [11:7] R/W 5'h0 ECC Start Sector Number Indication 

C_IND 5'h0: 1 Byte location 
5'h1F: 32 Bytes location 
This register is just for only ECC mode only. For 
only ECC mode, the ECC spare data can be 
configured to calculation starting from any other 
sector not only sector 0. 
This provides a flexible for software to use the only 
ECC mode. 


m [o [m [eee оуу 


ECC_POSITIO R/W 770 ECC Position іп Spare Sector (Unit: Byte) 
N This register indicates the ECC position in spare 
sector area. 


NANDC_INT 


Reserved Reserved 


Reserved x= Е Reserved 


Field Name R/W | Reset | Description 
Value 


size [Ro jme [memi —— — 
— (21 {во |тм | NANDC Status Match Interrupt Raw status 
INT. WP. RAW ES [RO |1Һ0 | NANDC Write Protect Interrupt Raw status 
INT TO RAW [25] Ro | tho | NANDC Timeout Interrupt Raw status 
INT. DONE RAW [24] |во |1н0 | МАМОС Done Interrupt Raw status 
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~ ap e p 
INT_STSMCH_STS [19] NANDC Status Match Interrupt Status 
INT_WP_STS [18] IRO | tho | NANDC Write Protect Interrupt Status 
INT_TO_STS [17] Ro | tho | NANDC Timeout Interrupt Status 
INT_DONE_STS [16] Ro | tho | NANDC Done Interrupt Status 

[sm [no [mo ИИН 
INT_STSMCH_CLR [11] NANDC Status Match Interrupt Clear 
INT. WP. CLR [10] NANDC Write Protect Interrupt Clear 
INT TO CLR [[9] {мо | tho | NANDC Timeout Interrupt Clear 
INT. DONE CLR (8 [wo |o | NANDC Done Interrupt Clear 

[es [no [e ССО 
INT STSMCH EN NANDC Status Match Interrupt Enable 
INT. WP. EN NANDC Write Protect Interrupt Enable 
INT. TO EN NANDC Timeout Interrupt Enable 
INT. DONE EN [о | RW | но | МАМОС Done Interrupt Enable 


6.5.7.2.6 NANDC TimingO Register 
NANDC Тітіпд0 configure (Reset 0x0045 0104) 


Field Name R/W Reset | Description 
Value 


NANDC_ACS [31:27] R/W 5’hO Ale / Cle Start timing (Unit: Clock) 
0: 1 clock 
1: 2clocks 
The typical value of the ACS (refer to tCLS or tALS 
in the Nand FLASH specification) is Ons. 
NANDC ACE [26:22] R/W 5'h1 Ale / Cle End timing (Unit: Clock) 
0: 1 clock 
1: 2 clocks 
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NANDC RDS | [21:16] NN 
NANDC ВРЕ | [15:11] | | 


NANDC_RWH_ | [10:6] T 
NANDC RWL | [5:0] 


The timing diagram 


V1.0 
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The typical value of the ACE (refer to tCLH or tALH 
in the Nand FLASH specification) is 10ns. 

Read Start timing (Unit: Clock) 

0: 1 clock 

1: 2clocks 


When Read, it corresponding to tRR, and its typical 
value is 20ns; 


Correspoding to tRPRE 


Read End timing (Unit: Clock) 
0: 1 clock 
1: 2 clocks 


When Read, it approximately corresponding to tOH 
or tROH(15ns), the really RWE should subtract 
RWH, so the typical value is 5ns 


Corresponding to tRPST 


Read / Write High timing (Unit: Clock) 
0: 1 clock 
1: 2 clocks 


The minimal value of the RWH (refer to tWH or 
tREH in the Nand FLASH specification) is ranged 
from 10ns to 20ns. 


Read / Write Low timing (Unit: Clock) 
0~1: Reserved. 


2: clocks 
4: 4clocks 


The minimal value of the RWL (refer to tWP or tRP 
in the Nand FLASH specification) is ranged from 
12ns to 60ns. 

Note: it should be bigger than 1, if you set value of 
0 or 1, then it force set it to 2. 
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АСБ | | acs i | 
т — <i | - RWS — 


RE | | | 

H - RWE —» 

RWL | Н 

Note: The default values of these timing parameters are based on the clock frequency of 153.6 MHz, 
and 1 clocks need 1000/153.6 = 6.5ns 


6.5.7.2.7 NANDC Timing1 Register 
0x0018 NANDC Timing1 configure (Reset 0x028A0000) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
wem] т | = р т 
me [8] ew 
LI С С С О О О С ОС ОЗ О О О ОСЗ ОС ОС 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Field Name R/W Reset | Description 
Value 


e 26] 5'h0 L e when write. 
Corresponding to IWPST 
[25:21] Valid when write 
Corresponding to IWPRE 
WTI [20:16] R/W 5’hO Valid when Write 
Correspoing to tAR. 
CEN/CLE/ALE fall to DQS fall 


L— — [m [m me СООО 
[14:10] Invalid cycles before ALE rise 
[9:5] Invalid cycles after ALE fall 


[4:0] RAN 5'h0 Valid when Read. 
Corresponding to tCDQSS. 
CEN/CLE/ALE fall to REN low 
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6.5.7.2.8 NANDC Timing2 Register 
0x001C NANDC Timing1 configure (Reset 0x00000000) NANDC TIMING2 


| Bit | st | 30 | 29 [26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


eee u 
[M О ЕЙ ОКИ СИ СЗ С О Ts ВЕ СВ ОНИ И СВ ОА 
ЕС Е ЕТИ ЕЕ ЕЗ В Е Е В ЕВ P ЕА 


Reserved 


5 


Field Name R/W Reset | Description 
Value 


| tats] [но |290 [Resened f NY 


DQS_FORCE_ | [2] R/W Tho When Set feature, the DQS should be force high, 
HIGH this is defined in ONFI specification. 

0: dqs not force high 

1: dqs force high 


RD POINT IN | [1] R/W 1'h0 Read Pointer Indication 

D 0: sample window is before the very sample point 
1: sample window is after the very sample point 
Because the loop back of REN signal is 
asynchronous with nandc clock, so two clocks 
synchronous delay is made which will give a drift 
from the very sample point, set 0 or 1 will set this 
uncertainty window. See following figure for detail. 
When RD_POINT_SEL = 1, this register is not 
valid. 


RD POINT SE | [0] RAN тво Read Pointer Indication Selection 

L 0: use new method which save timing (default) 
1: use old method which needs more timing to read 
one data. 
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window is on the very right 
( sample point, but the price is ) 
| RWL ti 
62 larger ime E 
«---0---«--u--* == 
aa 


REN (controlor) 


0: RWL Time 
— 10": reduced RWL time 


[| |. t1: RWH Time 
t2: REN delay from 
-— — — controlor to PAD 
t3: Nand delay from REN 
Е negedge to data output. 
t4: Data delay from PAD to 
Figure A (RD POINT SEL-1) controlor. 
— RD.POINT.IND-0 - x — RD POINT IND — — 15: REN loop back delay 

Сы шын À a жеті әле у (5-12-14) 

REN (controlor) ФҒ--0--»6--1І--»>:0 — > 


REN (PAD) 


IO (PAD) 


IO (controlor) 


SS Our chip delay window 


Before Sample Window 
(LookBack) 


After Sample Window 


IO (controlor) 


Figure В (RD POINT SEL-0) 


As an example 


FigureA | t0(RWL) t1(RWH) t2 t3 t4 
Clocks 6 5 1 2 2 
FigureB tO (RWL?) t1(RWH) t2 t3 t4 
Clocks 3 5 1 2 2 


Previously, because the pad has large input (t2) and output (t4) delay, the real REN signal should be 
configured to larger than the spec. defined, it cost more time than really need. 


In Figure A, according to the Nand specification, the sampling action should occurred on the positive 
edge of REN, so the RWL is set equal to t0, and it cost 6 clocks. 


To shorten data reading time, software should decrease the RWL, but the t2, t3, t4 are not controlled 
by internal Nand Controller. If you do sample data in posedge REN, the RWL can't be shorten. 


In FigureB, we use the loop back signal of REN, called it (REN B), to sample the data. Because the 
REN and IO has same output and input delay, they are timing balanced, and we in theory can sample it 
directly at the posedge edge of REN B, to omit the effect of asynchronous, we used two clock delay to 
synchronize it, and then the uncertainty is introduced, and the RD POINT IND is to adjust the 
uncertainty window. RD POINT IN-0, the window is before the right point, and RD POINT IN-1, the 
window is after the right point. 


6.5.7.2.9 NANDC RAM Address Register 
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0x0020 NANDC main area data address NANDC MAIN ADDR 
0x0024 NANDC spare area data address NANDC SPAR ADDR 
0x0028 NANDC status address NANDC STAT ADDR 
0x002C NANDC seed address NANDC SEED ADDR 
ШЕ ЕЕ Е N ЛЕ ЛЛ ЕЛЕ ЛЕЛЕ ЧИШ 


NANDC MAIN ADDR NANDC SPAR ADDR NANDC STAT ADDR/ NANDC SEED ADDR 


NANDC MAIN ADDR / NANDC SPAR ADDR NANDC STAT ADDR/NANDC SEED ADDR 


МАМОС main area data address 


R Specially, if the address is configured to 
32'hFFFF_FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation 


NANDC_SPAR_AD : ! NANDC spare area data address 


DR Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 


NANDC_STAT_ADD : { NANDC Status address 


R This register act as three functions, it indicated the 
ID/Nand Status/ECC return status moving RAM 
address. 


Primarily, the status is stored in the registers, but 
once the number of status is more than the 
registers can be stored, then it should be move to 
specified RAM address. 


Specially, if the address is configured to 
32'hFFFF FFFF when Nand Read (not when 
write), it means that it need not to do the moving 
operation. 


NANDC SEED AD | [31:0] | RW | 3210 | NANDC Seed address. 
DR For each page, there are 4 different seeds are 
loaded, 1 for 2 bits, 
Seed for bit[O] / bit[4] 
Seedl for bit[1] / bit[5] 
Seed? for bit[2] / bit[6] 
Ѕееаз for bit[3] / bit[7] 
If the repeat page number bigger than 1, then the 
address added step is 4 words. Eg. 
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First address: 0x0000 0000 
Second address: 0x0000 0010 


Third addrss: 0x0000 0020 


6.5.7.2.10 NANDC Status Match Register 


NANDC Status Match (Reset 0х0000 0000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


ERR STSMCH NUM Reserved 


= 


me o С СС В В ВЕЕ О 
ЕСИКЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЕЕЛЕЛЕНЕНЕНЕН 
LINKEN T БРУТ 


NANDC STSMCH MASK NANDC STSMCH VALUE 


Type R/W R/W 


Field Name R/W | Reset | Description 
Value 
ERR STSMCH NU | [31:24] 8'h0 Error Status Match Number. 
M When the Error status matched, this read only 
register indicated the error repeat number. 


pasta [RO [Mano [Reseved sssa,a 


NANDC_STSMCH__ | [17] RW |150 NANDC Status Match Select. 

SEL 1’b0: equal match case (default) 
1’b1: not equal match case 
The match condition can be configured to two 
different cases. 

Case0 satisfied the following equation: 
((MSK & VAL ) == (MSK & STS)) & (MSK !=0) 
Сазе1 satisfied the following equation: 
((MSK & VAL ) != (MSK & STS)) & (MSK !=0) 

NANDC_STSMCH__ | [16] RW | i'hO NANDC Status Match Stop Enable. 

STOP_EN When the Status is matched, whether the NANDC 
process is stop (reset) or continue processing. 
1’b0: Not stop, continue processing. 
1b1: Stop & Reset 

NANDC STSMCH  |[15:8] | RW |8'hO МАМОС Status Match Mask 

MASK In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 
interrupt will occurred ( when this interrupt is 
enabled). 

This register is the match mask register. 
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NANDC STSMCH | [7:0] R/W МАМОС Status Match Value 


VALUE In NANDC auto Write mode, whenever the write 
status is match the set value, then the match 


interrupt will occurred ( when this interrupt is 
enabled). 


This register is the match value register. 


6.5.7.2.11 NANDC Time out Register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
т 


TIMEOUT 


„| к sa 
met PPP Ppt yap pp 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
С wn 


TIMEOUT 


Field Name R/W Reset | Description 
Value 


REPT_CLR_EN | [81] R/W 1'h0 Repeat Clear Timeout Counter Enable 
0: Repeat Clear disable 
1: Repeat Clear enabled. 
Ifthe Block Repeat number is too large, then the 
timeout counter will be not enough to count it, to 
solve this problem, software can enable this bit to 
periodicity clear the counter after the repeat 
number added 1. 


TIMEOUT [30:0] R/W 31h40 | NANDC Timeout Counter 
0000 | Unit is AHB Clock. 


6.5.7.2.12 NANDC Configure Register 3 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ne | Г c c MEN 


Reserved SEED LOOP CNT 


= w 
[Reset .——— 5  ERBEBEREBERERERERERES 
HE ECRIRE ЕСЕ Е T ol RE RES ЗВ ВЕ ЕВА ЕСА 


Reserved 


Field Name R/W Reset | Description 
Value 


—=——s=saavrsIIs 


SEED_LOOP_CNT | [25:16] | RW 10'h0 Seed loop counter. 
When SEED LOOP ЕМ is enable, this register 
indicate how many bytes to loop back. 
0: 1 byte 
1: 2bytes 
1023: 1024bytes. 
Note: 
When the POLY4R1 is set to 1, then this counter 
should be multiple of 4. 


[tsa "RO aF sss 


SEED LOOP EN | [2] RAN 1'h0 Seed loop enable or disable. 
0: Disable 
1: Enable. 
The seed should change in every page, if the read 
or write page in once operation is too large, the 
seed will repeat , then software may set this 
register to let the seed loop back to re-set the seed 
of randomizer. 


Use 4 polynomials or 1 polynomial. 
0: изе 1 polynomial 


POLY4R1_ SEL [1] R/W 1hO 
1: use 4 polynomial 

RANDOM EN R/W 1710 Randomizer enable or disable 
0: Disable 
1: Enable 
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6.5.7.2.13 NANDC Status Register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Name a 


NANDC_STATUS 3 NANDC_STATUS 2 


а E 
Пе iets EC REC О АЖ ОЗ ВИ ЗВ ИЗ ЗВ ЕР В ЗА ЕЕ 
ИСИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕДЕЖЕЛЕЛЕЖЕЛЕЖЕШЕН 


NANDC_STATUS 1 NANDC_STATUS 0 


== (ж е [те т 
Value 

[NWDGSTATUSS потоа [но апо | NANDO D or Nard Status or ECG RAS — | 

[NANOG_STATUS2 [Ese [но [Sho | NANDC ID or Nand Status or ECC resut2 — | 

[DC STATUS: [iisa] Ro [Sho |NANDGID or Nana Status or ECC Tesut 1 | 

мос STATUSO |7) [Ro [sso | NANDCIO or Nand Status orEGCresut | 


These four 32bits registers will implement three functions. 
1. ІП register. 

2. Nand Status register 

3. ECC return register. 


When used micro-instruction INST. GETD, the returned status or ID will display on these registers; 
when used NANDC read with ECC decoding, the decoded ECC status will also display on these 
registers. These functions won't happen at the same time, so they share the same registers and 
implement different functions at different time. 


When this register active as ID or Мапа Status register, the 8 bits МАМОС STATUS is one byte of the 
whole register. 


(РЕКЕ ААВ: ре ЖЕ sp YE ПЕК БН ел ШЕ: ИН 


ID_STATUS 


Note: When used micro-instruction INST_GETD, the data part will indicate how many bytes will be 
returned. 


When this register active as ECC status register, the 8 bits NANDC_STATUS can be divided as three 
parts. 
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ЭЕ ОЙ ДЕ: ЖИ ЕС АЕА СЕСЛИ АБЕ ЕО ИИ ECC 
ECC ERR 5750 ECC ERR NUMO 


Field Name Bit R/W | Reset | Description 
Value 


ECC ERR STSO [7:6] 270 It indicates the ECC Error Status 
2’b00: indicate No Error. (Jump out from SS) 
2’b01: indicate Errors can be corrected. (Jump 
out from search done in internal CHIEN). 
2’b10: indicate all OxFF value 
2’b11: indicate Errors can’t be corrected. (Jump 
out from ELP step or Jump from search done in 
last CHIEN). 


ECC ERR NUMO [5:0] 5’hO It indicates the ECC Error numbers. 
6'h0: indicate no error. 
6'h3F: indicate more errors that can't be 
corrected. 
>6’h0 & <6’h3F: indicate the error numbers. 


Note1: 


When the ECC. ERR NUM value is 0х0, then it means the corresponding sectors’ ECC is not decoded 
or there is no error occurred. 

When the ECC. ERR. NUM is all 0x3F, then it means the corresponding sectors’ ECC is decoded and 
the error number is out of the capacity of the decoder. 


When the ECC_ERR_NUM and ECC_ERR_STS register are arranged in pairs, it has the different 
meanings: (Suppose the ECC correct capacity is 4”, and error number is “г” 


ECC_ERR_STS | ECC_ERR_NUM | Status 


No Error When there are large amount 
errors, maybe this situation 


Errors In Capacity 


Errors but not sure (in or | Not Sure 
out of capacity) (especially for ECC mode 0) 


Errors In Capacity 


Errors but not sure Not sure 
(in or out of capacity) (especially for ECC mode 1) 


Errors Out of Capacity 


Errors Out of Capacity 


Note2: 


There are just 4 ECC result return registers and can occupy 4x4=16 ECC result, when the ECC times 
is bigger than 16 , it should be move to specified RAM address where set in the 
NANDC STAT ADDR. 
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6.5.7.2.14 NANDC Micro-Instruction Register 


0x0060 - Micro-Instruction Register 0 - NANDC INST 0 
0x009C Micro-Instruction Register F ^ NANDC INST F 


Ee fai | 90 | 29 | 28 | 27 25 | 25 | 26 | es | 22 | 21 | 20 | № | v8 | i7 | 06 | 
ЕЛ __ С Е C — 


NANDC_INST 


NANDC_INST 


еее | 5 


о [о [о [о {ооо оце о 
== (е [Теше T 
Value 
NANDC_INST [31:0] | RW |1610 | The micro-instruction 
Or set data registers. 


ШЕ ТЕЛЕ ЕЗ С С ЕВ Е ea ЕС Е Е ЕЗ 
— | Noms _ 


Note 1: 


The micro-instruction is 16bytes, and the max instruction is 24 items. 
Note 2: 


For SETD instruction, the set number of byte is set in instruction, and the set data in these registers 
which may re-use these registers. 


NANDC_INST_F for set register 0, and NANDC_INST_E for set register 1, and NANDC_INST_D for 
set register 2, and so on. 


For ONFI2.0/3.0/Toggle mode, the set data should set twice 


6.5.7.2.15 NANDC Polynomial Register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


NANDC_POLY0/1/2/3 


Ес [ET Е Е ЕА ТОУ С З ЕЛ ВЕЗЕТ ЕЕ ВЕРИТСЯ 


NANDC_POLY0/1/2/3 


е | 


Field Name R/W | Reset | Description 
Value 
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NANDC POLYO [31:0] | RAW. | 32'h0 
NANDC POLY1 
NANDC POLY2 
NANDC POLY3 


NandC Randomizer Polynomials 0 ~ 3. Either 
Fibonacci or Galois circuit, the configuration of the 
polynomial is the same. For example: 

Y = X13 + Х^4 + X^8 + Х^1 + 1 
Тһе set value should ре 1391 0000 0000 1101. 
The MSB indicate the length of polynomial, the 
value 1 bit position (add 1) indicate the tap of the 
polynomial. 


Notes: 


When use 1 polynomial (РОГҮ4Н1 SEL = 0), the 8 
data I/O line use the same polynomial. 


When use 4 polynomial (POLY4R1_SEL = 1), the 


polynomial usage as following: 
ИО 1 Polynomial 4 Polynomials 


Polynomial[0] Polynomial[3] 


Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 
Polynomial[0] 


Polynomial[2] 
Polynomial[1] 
Polynomial[0] 
Polynomial[3] 
Polynomial[2] 
Polynomial[1] 
Polynomial[0] 


6.5.7.2.16 NANDC Seed Register 


0x00CO NANDC Seed 0 NANDC SEEDO 
0х00С4 NANDC Seed 1 NANDC_SEED1 
0x00C8 NANDC Seed 2 NANDC_SEED2 


0x00CC NANDC Seed 3 NANDC_SEED3 


[манси s | -- 
| Bi |s1 |æ | 29 [28 | 27 [26 | 25 | 24 | 23 [22 | 21 | 20 | 19 | v8 | 17 |6 
Name] (NY мии | 


NANDC SEED 0/1/2/3 


NANDC SEED 0/1/2/3 


ee А ЕЗ m aa 
мии (| 


T 


Field Name R/W |Reset | Description 
Value 


NANDC SEEDO [31:0] | RAW |32810 | NandC Randomizer Seeds 0 ~ З. 
NANDC SEED! Either Fibonacci or Galois circuit, the configuration 
NANDC SEED2 format of the seed is the same. The MSB of seed 
7 should configure to the MSB of NANDC_SEED 
register, and LSB of seed should configure to the 
179 of 1554 


NANDC_SEED3 
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LSB of NANDC SEED register. 


If the given seed is MSB rightmost, and LSB 
leftmost, then the software should translate it 
before write to register. 


Please refer to the following figures for detail. 


Note 1: 


When in auto-mode (МАМОС MODE = 0), the 
controller automatically control the loading of the 
seed from the set address (NANDC. SEED ADDR) 
for every page. And the software doesn't care this 
register. 


When in only-nand-mode (МАМОС MODE = 2), 
the controller can't control the loading of the seed, 
then the software should manually write the seed to 
these register for each polynomial. 


Note2: 


When use 1 polynomial (РОГҮ4Н1 SEL = 0), the 8 
data ИО line use the same seed. 


When use 4 polynomial (POLYA4R1 SEL = 1), the 
seeds usage as following: 


l/O 1 Polynomial 4 Polynomials 


SEED[0] SEED [3] 

SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 
SEED [0] SEED [3] 
SEED [0] SEED [2] 
SEED [0] SEED [1] 
SEED [0] SEED [0] 


Ав an example, the polynomial — Y 2 X^13 + Х^4 + X^3 + Х^1 + 1, if the initial value 
of register as they are configured in RED value, then the set seed value should be: 


1300 0110 1101 0100 


OutPut 


» De >D 5 » D ° p> D ° > D4 4 4 а >D 9 p> D ° 
о о 2 2j о о) 


5 z 3 D D [D 
d 4 H. H: 0; 1. 1 0 H 0; H 0 0 
RI2 ВИ — R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO 
XM3  XM2 XH  XM0 X9 хв X7 X6 X5 XM хз хо XA 1 


ENII ШЫ ОШ ШШ ШЫ. 


RO R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 R11 R12 


XM Х^2 хз Х^4 Х^5 X^6 Х^7 Х^8 Х^9 XM0 Х^11 Х^12 X^3 


Figure 6-14 Galois LFSR Seed 


6.5.7.2.17 NANDC PHY Configure 
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ШІНЕНЕЛЕСЕСЕРДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


к |] |... 7 
Peset Ї В В И ИКЕЯ ОВО СВ l ЗИ И С s] 
Ж ЖЕЛЕ ЕЕ В ЕАО Е Е ЕВ СВ ВЕ ЕВ ЕТА А221 


SMP RD EN DLY S 
EL 


Reserved 


Reserved 


R/W 


ИШ. 


Field Мате Туре | Reset | Description 
Value 


| [Bta fro |2980 [Reswed 000 O 


SMP RD EN DLY SEL | [2:0] R/W | S'h3 Sample Read Enable delay selection 
0: no delay 
1: delay 1 clock 


6.5.7.2.18 МАМОС DLLO Configure 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕКІ 


Reserved 


Type 


Г Reset | ЕН С | Ts Es 
РЕ Е Е Е ТЗ Е Е ВЕ ЗВ ЕЕ ЗАТЕЯ 


Reserved 


Field Name Type | Reset | Description 
De e 


Бакай dedi ——  — ” 
1: auto ы by dll 
1: re clock invert 


DLO DLY SEL [6:0] | ВАМ |7h3F | DLO Фу number for manual set 
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Note: 
For ONFI/Toggle Мапа, it refer to сік sample posedge DQS signal when read 
For SPI Nand, it refer to output clock signal. 


6.5.7.2.19 МАМОС DLL1 Configure 


а Гэ ә [е Г Г Г Га Га Га Га Го о Ге [е ое 
me — — > — j] 


Reserved 


Field Name Type | Reset | Description 
Value 


О вяр реа 
pem ia Za 
1: auto compensation by dll 
1: sample clock invert 
орав во [RW | PROF [DL ау number tormanuars | 


Note: 
For ONFI/Toggle Мапа, it refer to clk sample negedge DQS inv signal when read 
For SPI Nand, it refer to read clock sample signal. 


6.5.7.2.20 NANDC DLL2 Configure 


Cm [s T9] [8 [o [0 [2] [5 [2 [ T | 5 [т [в 
[rene [ == 


Reserved 
Type 


ЕСЕ CREER ЕЕ I REOR RR RC CRI 


Reserved 
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Field Name Type | Reset | Description 
ые o oo o o o o 


DL2_DLY_CPST_EN R/W | 1'h0 без iii: manual compensation by software 
1: auto compensation by dll 


DL2 DLY INV [7] RAW | 1'hO 0: sample clock not invert 
1: sample clock invert 
DL2 DLY SEL 16:0) | ВМ | 7НЗЕ | DL1 ау number for manual set 


Note: 
For ONFI/Toggle Nand, it refer to data out delay when Write 
For SPI Nand, it no used. 


6.5.7.2.21 NANDC DLL Configure 
0х00ЕС NandC DLL Configure NANDC_DLL 


| Bt [st] 36 | 20 | 26 | 27 | 26 | 25 | 24 | za | 22 | zi | 20 | (9 | 18 | fT | 16 


Reserved ОП. РНАБЕ INTER 


DLL_CPST_THR u DLL INIT 


== е ш - 
Value 
DLL_ [DLL СРТ ТНА | THR DII | DI compensation threshold value | | Dil compensation threshold value | value 
1: dll compensation start by software 
| DII compensation enable |000 | DII compensation enable |000 enable 
ЕЕ — [ww [ Tho [OL awo cary aaa 


DLL_CLR RAV | ТПО DII clear by software 
0: not clear 
1: clear 
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DLL EN [7] RAW | 1780 0: dll disable 
1: dll enable 


[mig — во [nw 7? pias —  ] 


6.5.7.2.22 NANDC DLL STSO 


Lm [s T [o [9 [7 [25 [25 [ж [з [2 Га Га | e [e [зт [в 
ІГІТІ == — 


voe ШЕНОН 
L3 ИШИ И И ИК ИЕШЕ ИКИ ЖЕНЕ ИЕ ИЕ 3 
ЛИ s. Е eee 


Reserved 


5 
1 


== ешт  — 
Value 
[tera [no [mw [nese | 
оп овет вт fi [Ro [то Xu compensation виз — 
oust иа [во [eno [purus 7 


DLL_ERROR [1] тво 0: dll no error 
1: when dll unlock 
DLL LOCK Tho 0 : dll not lock 
1 : dll locked 
6.5.7.2.23 NANDC DLL STS1 


ШІНЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ПО Dm ОС 


Rsv DL1_DLY_SEL Rsv DL1 DLY SEL 


Reserved 


RO RO 


[Rename Jon [AW вен Dee — — — — 
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О ү ү OI УУУ 
[es [m [me [mes — —  — — — 
[zm sa [югш[но [me ЕС — — — — — —] 
[em [m [me [eme —— — — — — —] 
ЕЛЕС аем [me ЕЛІЛІГІ — — — — — 


[es [m [me [Rem —  — — —  — 
Гу Ба” [mes [no [mm [modvmme — — — 
[m [m [me [ne SCS 
[mrow [вй [но me [use — — 


6.5.7.2.24 SNFC Common Configure 
0x0100 SNFC Common Configure SNFC COM CFG 


| Bw [st [30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | z0 | 20 | t9 | 18 | t7 | 8 
e| RF CS SEL Reserved SNFC ADDR STEP SNFC LOOP TIMER 
Mao | Ма 


SNFC LOOP TIMER 


Field Name R/W | Reset Description 
Value 


HF CS SEL [31:30] | ВАМ | 270 RF CS selection 
0: cs 0 
1: cs 1 
2/3: reserved 


RF_RX_LSB [29] SPI Nand RX LSB endian 
RF TX LSB [28] SPI Nand TX LSB endian 
ООо езе [me аана 


SNFC ADDR STEP [23:20] | RW |411 It is used to set the added address step of every 
repeat page. 
1: the added step is 1 
2: the added step is 2. 


SNFC LOOP TIMER | [19:0] RAW |20'hFFF | This timer is used to set the get feature loop 
frequency. The unit is clock. 


6.5.7.2.25 SNFC Status 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[heme — ШЕШЕН 


Reserved STS_CHK_LOOP_CNT 
Type 


ЖЕ | | -<- | 
L3 ә Дә а 
ЕСИЕЛЕЛЕЛЕЗЛЕШЕЛСИЕЛЕЛ ЕЕ ЕЗ ЕЕЕ 


Reserved SNFC_CURT_STATE CB Rsv 


но но но | о 


Field Name R/W | Reset | Description 
Value 
[etn [но |2% 
STS CHK LOOP ONT | [19:16] 4'hO Status check loop counter. 
It is used to check how many loops of the check 
status processing. 


[mem |99 [meme — — — — — — 
"E 
LN 


SNFC BUSY 1710 0: snfc is idle 
1: snfc is busy 


Reserved 


6.5.7.2.26 SNFC Get Features status 


0x010C SNFC Get features SNFC_FEATURE 


| ei [зт | 30 | 20 [28 | 27 | 26 | 2s | 24 | 20 | 22 | 20 | 20 | № | 18 | t7 | 16 | 


SNFC_FEATURES 


ceee ТЕ ТЕЛЕ Е I Е АЗ ЕЗ ee ИТ 


SNFC_FEATURES 


Field Name R/W | Reset | Description 
Value 


Ba {но [32 |SNrCGetfeawes | (| 


Іі 
LIEN 
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6.5.7.2.27 SNFC Clock Configure 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruw—w—rrn n 


Reserved 


СІК ом M 


Reserved CLK_OUT_EN_SEL ODE 


Field Name Type | Reset | Description 
а= 


СІК 2X ЕМ u RAN | 1'h0 a sample 2x en in sfc control , when sample 
clock use 2х ,this bit should enable 


CLK OUT 2X ЕМ R/W | 110 Sfc phy clock out use 2x: 
0: not 2x 
1: use 2x 


CLK SAMPLE 2X PHASE R/W | 170 Sfc phy sample 2х clock phase: 
0: phase 0 
1: phase 1 


CLK SAMPLE 2X EN Sfc phy sample clock use 2x 


CLK SAMPLE SEL R/W |170 Sfc read sample clock select 
0: clock from loop pad 
1: clock from dly line 


CLK OUT ЕМ SEL [5:3] R/W |370 Clk out enable delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hick 


CLK_POLARITY [2] R/W | 2’h0 Serial Clock polarity 
0: neg 
1: pos 

CLK_DIV_MODE [1:0] R/W | 2712 0: sfc output serial clock frequency equals to 
Sfc work clock frequency 
1: sfc output serial clock frequency equals to 
1/2 sfc work clock frequency 
2: sfc output serial clock frequency equals to 
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КЕДРА 2... 
Е Ш 


6.5.7.2.28 SNFC IO Delay Configure 
0x0114 SNFC IO Delay Configure SNFC IO DLY CFG 


EE ES Г е AEA 


Reserved 


ww ws 
ее ШИШИШИ И ЗВ ВЕ В ООВ ИЕ ОЗ С И o t D 
Еа ИЕЛЕ ЛЕ PTS TONES E Pyar 8778 


DO_DLY_SE DATA ЈЕ DL | DATA OE D 
Кесе е L Y SEL LY SEL 


Type R/W R/W R/W 


Field Name Type | Reset | Description 
Value 


[emm аа 


DO DLY SEL [6:5] R/W | 210 Sfc data out delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


DATA_IE_WIDTH_CTRL | [4] R/W 0: data ie is sfc data ie 
1: data ie is sfc data ie|sfc data ie d1 


DATA IE DLY SEL [3:2] RAW |2780 Data ie delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 
DATA OE DLY SEL [1:0] R/W | 2'h0 Data oe delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 


6.5.7.2.29 SNFC WP/Hold Initial 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕКІ 


Reserved 


Reserved 


RO 


Field Name Type | Reset | Description 
Value 
вна [но [sw 
HLD INIT [1] R/W | 1'h1 0: HLDn initial value is 0 
1: HLDn initial value is 1 
WP INIT RAN | 1711 0: WPn initial value is 0 
1: WPn initial value is 1 
6.5.7.2.30 SNFC CS Timing Configure 


ШІНЕНЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 


Reserved 


RO 


Field Name Typ | Reset | Description 
e Value 


И СЕ С [mms — 


CS DLY SEL [8:7] R/W CS delay sel 
0: no delay 
1: delay 1 hclk 
2: delay 2 hclk 
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6.5.7.2.31 
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TSLSH DLY NUM | [6:4] 
CSH CLKOUT4 EN | [3] 


CSH CLKOUTO EN | [2] 
TSHCH DLY 
TSLCH DLY 


SNFC CS Read Sample Control 


0x012C SNFC Read Sample Control 


SC9832 Device Specification 


CS deselect time delay num. 
0: no delay 
1: delay 1 clk 


Last clk out enable when cs high 
0: not enable 
1: enable 


First clk out enable when cs high 
0: not enable 
1: enable 


Sfc cs not active setup time delay control 
0: no delay 
1: delay 1 clk 


Sfc cs active setup time delay control 
0: no delay 
1: delay 1 clk 


SNFC RD SMP CTL 


Reserved 


_SNFC Read Sample Control — (NT || 
| Bit_| 31 | 20 | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | o | 1 | 17 | 16 | 


ЕСИ: F s 
L3 ОО ЗИ ОСЗ p Е С С ОЗ I, Е U t C e >. 
BET Е Е Е e И ВЕ В Е В ЕА Е ДЕ 8 


SMP 


Resend BYTE o Че DL 


BIT SMP VLD DLY 
EL 


T SMP DLY W Т SMP DLY 


R/W 


R/W 
ЖЕН ЕН EE 


Field Name Type | Reset | Description 
Value 


x mess | ана 


BYTE SAMPLE VL 
D DLY SEL 


I 


BIT_SAMPLE VLD_ 
DLY_SEL 


V1.0 
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byte sample valid delay sel 
0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 

Bit sample valid delay sel 
0: no delay 

1: delay 1 hclk 

2: delay 2 hclk 
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SAMPLE RST 06 вм o | Sfc if read buffer sample reset 
T SAMPLE DLY W | [5:3] i 


Sfc if read buffer write enable delay control 
T_SAMPLE_DLY_R | [2:0] Sfc if read buffer read enable delay control 


6.5.7.2.32 SNFC SPI Sub Layer Micro-Instruction 
0x0130 ~ SPI Micro-Instruction Register 0 ~ SNFC_INST 0 


0x0140 SPI Micro-Instruction Register 4 ~ SNFC_INST 4 


ee fai | 20 | 29 | 20 | 27 | 26 | 25 | 26 | es | 22 | 21 | 2 | № | v8 | 17 | 16 | 
CTS 


SNFC_INST_H 


Type 


о Е 
ПС В a s s ЕС Е ДС С ПВА В eee | 
а Б ОЕ ВЕ pir Е Е А ЕСЕ Б 
Name] м Мм 


SNFC_INST_L 


Field Name R/W | Reset | Description 

Value 
SNFC_INST_H [31:16] RO | 16'h0 | The SPI micro-instruction high part 
SNFC INST L [15:0] [Ro |16%0 | The SPI micro-instruction low part 


Note 0: The micro-instruction is 16bytes, and the max instruction is 10 items. 
Note 1: It is used for debug only 


6.5.7.3 Four Mode Function 


We can divide the NANDC controller to four individual Mode; they are Only Master, Only Nand, 
Only ECC and Auto Mode. The function modules and the corresponding working state are listed in 
the following table. 


Table 6-8 Four Work Mode 


Шек АНВ Master Мапа Sequence Generator 


Only Master Mode Idle 


Only Nand Mode Idle 
Onlye ECC Mode Work 
Auto Mode Work or Idle 


The registers of NANDC_MODE will do the work to indicate which mode is active. We call this register 
as Function Setting Register. 

Three register of MAIN USE, SPAR USE, and MAIN SPAR APT will select which part of the 
NandFlash will access and which buffer is used to accommodate the data. We call these three 
registers as Feature Setting Registers. 

The combinations of the Function Setting Registers and Feature Setting Registers have special 
meanings. 
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Table 6-9 Configure of Four Work Mode 


E 
E 


Ха) |Auto Mode, transfer only main or spare data ©) 
о/1@ 1 1 0 Auto Mode, transfer main & spare, but main and 
200 Spare in Joint scenario. E.g. pagesize = 512 Bytes 
Auto Mode, transfer main & spare, but main and 
0/1 1 1 1 pare is in Apart scenario. E.g. pagesize = 2k / 4k 
8k 


x |i | o | x [пу Master transfer only main data 


| Feature Setting | | Feature Setting | | Action Description = | Action Description = 


| 4 | 1 [оч [пу Master transfer main and spare data 
[оо pXperweevanronymanóas — — — 1 


Only Nand transfer main & spare data, main and 
pare in Joint scenario, E.g. pagesize = 512 


(D “X”: Means it doesn’t care, О or 1 has the same means. 
(2) “0/1”: Means it сап be configured to 0 ог 1, they have different means. 
@ Note that, when in Auto Mode, either transfer only main or only spare data, software should 


configure MAIN USE = 1 and SPAR_USE = О. The spare data is read from or write to the main buffer 
(ping-pong buffer), but not the spare buffer. 


@ Note that, when in only Master/Nand Mode, to transfer only spare data, the data should be read 
from or write to spare buffer. You can also read or write spare data to main buffer by configuring 
MAIN_USE = 1 and SPAR_USE =0 with the RAM address configure to spare address and instructions 
using MRDT/MWDT instead of SRDT/SWDT. 


© Note that, when MAIN SPAR APT is 0, then the main instruction of MRDT/MWDT transfers total 
length is the main & spare; when MAIN SPAR APT is 1, then it transfer total length is the main only. 
And the spare data need the spare instruction to transfer. 


Other than these configures are illegal. 
The following are the Apart Scenario and Joint Scenario 
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Nand Flash Main Area Spare Area 
Joint : Spare , Spare 
Scenario о: Areal Hun cum Area2 
Apart à : Spare Spare 
Scenario с Vein Aree 2 Areal Area2 


Figure 6-15 Joint & Apart Scenario 


The following four tables will demonstrate whose registers are valid in the four modes. “Y” indicates 
this register is valid, and need to configure in this mode; “N” indicate this register is invalid, and need 


not to configure in this mode. 
MAIN_ | ECC_ 
USE EN 


ЕСС | ECC_ SPAR | SPAR | MAIN_ | MAST 
POS | MODE | | _INFO | SIZE | SIZE. aN 
_POS 


Table 6-10 Valid Parameters in Four Mode 


AUTO_MODE 


MAIN_ | ECC_ 
USE EN 


ECC_ | ECC_ SPAR | SPAR | MAIN_ | MAST 
POS | MODE | _ _INFO | SIZE | SIZE. zd 
_POS 
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NAND MODE 


MAIN MAIN_ | ЕСС_ 
Bran USE | EN 
АРТ |= 

у 


ЕСС | ECC_ SPAR | SPAR | МАІМ | MAST 
POS | MODE | _ _INFO | SIZE | SIZE. A 


.POS 
MAIN | ECC. 
USE EN 


ECC | ECC. SPAR | SPAR | MAIN | MAST 
POS | MODE | _ МЕО | SIZE | SIZE. Se 
_POS 


6.5.8 Application Notes 


Please refer to the Instruction Examples chapter for the instructions configuration and 
register set. 


6.6 DMA Controller 


Base Addr Range Addr Map Description 


0x2010_0000 ~ 0x201F_FFFF DMA Control Register 


6.6.1 Overview 


Channel type would be standard and full type, and the situation listed as below: 


Channel Num Channel Type 
Channel 1 — 24 Standard Channel 
Channel 25 - 32 Full Channel 
DMA has the posibility of up to 64 hardware request, and requests would be illustrated 
below: 
Req Num Request Clock Relation Channel Type 
Req 1 | Sim rx Async Standard 
Req 2 | Sim tx Async Standard 
Req 3 | lisO rx Async Standard 
Req 4 | lisO tx Async Standard 
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Req 5 | lis rx Async Standard 
Req 6 | 1151 tx Async Standard 
Req 7 | lis2rx Async Standard 
Req 8 | lis2 tx Async Standard 
Req 9 | lis3 rx Async Standard 
Req 10 | lis3 tx Async Standard 
Req 11 | ӛрі0 rx Азупс Standard 
Req 12 | Spi tx Async Standard 
Req 13 | Spit rx Async Standard 
Req 14 | Spit tx Async Standard 
Req 15 | Spi2 rx Async Standard 
Req 16 | Spi2 tx Async Standard 
Req 17 | UartO rx Async Standard 
Req 18 | UartO tx Async Standard 
Req 19 | Uart1 rx Async Standard 
Req 20 | Uart1 tx Async Standard 
Reg 21 | Uart2 rx Async Standard 
Req 22 | Uart2 tx Async Standard 
Req 23 | Uart3 rx Async Standard 
Req 24 | Uart3 tx Async Standard 
Reg 25 | Uart4 rx Async Standard 
Req 26 | Uart4 tx Async Standard 
Req 27 | Drm opt Async Standard 
Req 28 | Drm raw Async Standard 
Req 29 | Ураа0 Async Standard 
Req 30 | Vbda1 Async Standard 
Req 31 | Vbad0 Async Standard 
Req 32 | Vbad1 Async Standard 
Req 33 | Vbad2 Async Standard 
Req 34 | Vbad3 Async Standard 
Req35 | gps Async Standard 
Req 36 | Sdio0 rd Async Standard 
Req 37 | SdioO wr Async Standard 
Req 38 | Sdio1 rd Азупс Standard 
Req 39 | Sdio1_wr Async Standard 
Req 40 | Sdio2 rd Async Standard 
Req 41 | Sdio2_wr Async Standard 
Req 42 | Emmc rd Async Standard 
Req 43 | Emmc wr Async Standard 
Req 44-64 | Reserved Async Standard 
Features 


1) 
2) 
3) 


АМВА2.0 AHB Specification. 
Two 32-bit AHB masters for read and write operation. 
One AHB 32-bit slave for configuration only supports word access to AHB slave 


port. 
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4) Support Byte/Half-word/word transfer on AHB Read/Write Master. 

5) Мої support AMBA ERROR/RETRY/SPLIT response. 

6) Support AMBA NSEQ/INCR4/INCR8 transaction, INCR4/INCR8 configurable. 
7) AHB Master Big-endian or Little-endian. 

8) Support 32 channels assigned to hardware request by Channel ID; 

9) One physical channel shared Бу 32 Logic channels. 


10) 4-level configurable priority. 0 has the highest and 3 have the lowest priority. For 
the channels with the same priority, robin-round would be preferred. 


11) A-synchronized/Synchronized hand-shake request & acknowledge. 

12) Accept request from both hardware and software. 

13) Un-aligned word accesses, for both read and write operation. 

14) Byte/Half-word switch scheme. 

15) Support link list for scatter and gather transfer. 

16) Configurable fragment wait time between two successive fragments. 

17) Опе request for fragment/block/transaction/link-list. 

18) Automatically disable channel after requests done. 

19) Support 128K-1 byte fragment length. 

20) Support 128K-1 byte block length (Block length may be less than fragment length 


in Standard Channel, while forbidden in Full channel). 
21) Support 256M-1 byte transaction length. 
22) Support transfer step, ranged from — (32K-1) bytes to (32K-1) bytes, only for full 


DMA channel. 

23) Support fragment step, ranged from — (32К-1) bytes to (32К-1) bytes, only for full 
DMA channel. 

24) Support block step, ranged from - (128M-1) bytes to (128M-1) bytes, only for full 
DMA channel. 

25) Address-fix transfer for either Source side or destination side. 

26) Address-wrap transfer for either Source side or destination side. 

27) Pause DMA or pause logical channel. 

28) Interrupt of fragment, block, transaction and link list, with raw and masked status. 

29) Interrupt of Error configuration, and support errors status. 

30) Support hardware request to be re-allocated by Channel ID. 

31) Support automatically sleep when all requests served, and wakeup when 


hardware request active; 
32) Support software retention if power domain of DMA shut down; 


6.6.3 Function Description 
6.6.3.1 General Description 


DMA Controller support fast data transfers to off-load the processor. With DMA, 
specific devices on AHB and APB can complete quick data movement from/to 
memories, internal RAM or External SRAM. DMA Controller can also be used to 
connect any two devices other than memories, as long as they can be addressed in 
memory space. 


6.6.3.2 Standard & Full DMA Channels 


There are two types of DMA channels. One is called "Standard" DMA channel, and the 
other is "Full" DMA channel. 
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For most applications, a standard DMA channel would be sufficient, with least 
configurations and simplest control flow. AHB sequential transfer and FIFO transfer 
would be efficiently managed, with byte, half-word or word size. 


For special applications, such as image rotation or complex data arrangement, Full 
DMA channel support address wrap transfer, configurable transfer step and link list 
mode. 


6.6.3.3 Data Structure 


For Standard DMA channel 


Fragment 1 Fragment 2 Fragment X 


Fragment X 


- 
z Fragment Step Fragment Step “~ 


^ Go UN ~~ 
N 


Fragment 1 —————— Fragment 2 ———ə [Ñ €— Fragment x 


6.6.3.4 DMA Pause 


There are two levels of pause action implemented in DMA controller. 


One is “controller pause” suitable for the whole DMA controller. Once the controller 
pause occurred, the DMA controller would stop all the channels after the current 
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fragment/block completed, hold the accepted and subsequently requests. DMA would 
not sleep during pause state. 


The other is “channel pause” suitable for the single DMA channel. When the channel 
pause occurred, the channel would be temporarily hold and stop all the transfer 
action. 


6.6.3.5 Channel Priority and Arbitration 


Each channel may be configured to be one of total 4 level priorities, to effective 
manage the bandwidth among all logical channels. If there is more than one request 
occurring, DMA controller would firstly judge their priorities and then select the highest 
one to serve. 


For the channels having the same level priority, DMA controller would serve them by 
Round-robin way. 


6.6.3.6 Address Fix Mode 


Both Standard and Full DMA channel support address-fix transfer, on either source or 
destination side. This mode is optimized for UART/SPI etc peripherals, and fragment 
length *FRAG LEN" would be configured equal to the FIFO watermark. 


6.6.3.7 Address Wrap Mode 
Full-DMA channel support data movement of ring-buffer and double-buffer, as 
illustrated below. Once the address reaches the “WPPT”, the next address jumps to 
the “WPTO” address after completing the ^WPPT" data transfer. 


WRAP TO 


Src/Dest Address 


WRAP PTR 
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Src/Dest Address 


WRAP PTR 


WRAP TO — 


6.6.3.8 Endian & Data Switch 


DMA controller would be configured to be big-endian or little-endian on AHB master 
ports. The detailed information on AHB big-endian and little-endian would be preferred 
to AMBA2.0 Specifications. 

Beside AHB master endian configuration, each channel would separately switch data. 


6.6.3.9 Un-aligned Word Access 


Word access on AHB bus must be address aligned to word boundary. If DMA was 
configured to read/write un-aligned address with word size, DMA would first read/write 
1-3 bytes, and then move word by word. For the last 1-3 bytes, DMA probably had to 
read/write them by bytes, as illustrated below. 

To improve bus efficiency, DMA would directly read unaligned address with word size, 
and discard redundancy byte when writing to the destination address. 


біс addr = 
0x4000 0001 


Read byte @src_addr 
Read byte @src_addr + 1 
Read byte @src_addr + 2 
Read word @src_addr + 3 
Read byte @src_addr +7 


For the memory space with un-aligned word access, Byte/Half-word/Word size 


access must be supported. 
For Full DMA channel, if the step of transfer different with the data size (the address is 
not successive), un-aligned word access would turn to be total byte access. 


Dest_addr = 


1| | | | ox4000_10003 
Write byte @ѕгс addr 

19 817 [6| Write word @src_addr + 1 

ШЕШЕ Write word @src_addr +7 


Little-endian 


6.6.3.10 Word Packing 
To maximum utilizing internal FIFO, and reduce AHB wait for un-aligned word access, 
byte or half-word would be packed into word internal DMA. 


6.6.3.11 Hardware Request Re-allocated 


Every device (peripherals or accelerators) would be assigned to a hardware request, when 
DMA was implemented in SOC. DMA controller support each hardware request to be 
re-allocated to the Standard or Full DMA channels. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 199 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


6.6.3.12 Error Configuration 


Unaligned word access with un-successive address. 
Request for transaction or link list in Standard DMA channel. 
Zero Fragment/block length. 

Address wrap for Standard Channel. 


PON > 


6.6.4 Control Registers 
6.6.4.1 Memory map 


ARM base address: 


[onset aaar [name [беюш 7” 


E БЕР: e 
ООО 
oe Я ООО 
у а || 
С ООО 
d sss 
eee 
шз ООО 
БЕШТЕ ООО 
| Мм | 
W. ss 
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[onset Ader [name [ешн | 


срина 
_ eee | 
| а! (| 
сом р 
шаю И „гу 
| шана) 245 
ЕЕЕ | NT | 
ЕЕЕ ев | „(М | 
КО ниме ду | 
| мшш C | 
=s 
шз 
G= sss 
sss 
sss 
Оу езше |] 
Мз кшшз, | 
m е | 
ce ewes] | 
| [мш | 
s mas ООО 
EM АО 
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шс |1.) 


Channel ID for request 1 
assignment. Corresponding 

92000 ka D channel would serve the request 1 
after properly configured. 
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[ener naar [ame — — [Beet — — — 


6.6.4.2 Register Descriptions 


6.6.4.2.1 DMA PAUSE 
Description: 
Field Name Type | Reset | Description 
Value 
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во |1550 | Reseved |00002 


DMA_PAUSE_STATUS | [16] тро ОМА Pause status. 
0 : In active state. 
1 : In Pause state. 


| Hen [ro |1890 ве 


DMA PAUSE RW 1’b0 Active High, pause all the channels. 
Note: If “ОМА РАЦЅЕ” asserted active when the 
DMA is busy, DMA would finish the current 
fragment before enter Pause State. 


Note: 


6.6.4.2.2 DMA_FRAG_WAIT 


Description: 


Field Name Type | Reset | Description 
Value 


[31:16] | ВО |32b0 | Reserved. = i 
— [15:0] 15'b0 | Fragment Wait Time. With unit of AHB clock. 


Note: 


6.6.4.2.3 REQ_PENDO_EN 


Description: 


Field Name Type | Reset | Description 
Value 


ВЕО_РЕМО_ЕМГЗ1 :0] [31:0] | RW 3200 | Requests Pending Enable. 
Acitve high, enable DMA REQ[31:0] to wakeup 
DMA, when MCU deep sleep; 


Note: 


6.6.4.2.4 REQ PEND1 EN 


Description: 


Field Name Type | Reset | Description 
Value 


REQ PEND.EN[63:32] | [31:0] | RW 3200 | Requests Pending Enable. 
Acitve high, enable DMA REQ[63:32] to wakeup 
DMA, when MCU deep sleep; 


Note: 
6.6.4.2.5 DMA INT RAW STATUS 
Description: 
Field Name Type | Reset | Description 
Value 
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DMA INT RAW STATUS DMA 32 Channels Interrupt Raw Status. 


0 : No Interrupt need to be served. 
1 : Interrupt need їо be served. 


Note: 


6.6.4.2.6 DMA INT. MASK STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA INT MASK STATUS | [81:0] 32’b0 | DMA 32 Channels Interrupt Mask Status. 
0 : No Interrupt need to be served. 
1 : Interrupt need to be served. 


Note: 


6.6.4.2.7 DMA_REQ STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA_REQ_STATUS [31:0] 3200 | DMA 32 Channels Request Status. 
0 : No Request need to be served. 
1 : Request need to be served. 


Note: 


6.6.4.2.8 DMA_EN_STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


DMA_EN_STATUS [31:0] 3200 | DMA 32 Channels Enable Status. 
0 : Channel Not Enabled. 
1 : Channel Enabled. 


Note: 


6.6.4.2.9 DMA DEBUG STATUS 


Description: 


Field Name Type | Reset | Description 
Value 


оао firo [Reseed | 


ГІСІ — em [mo vo [owAmeySaw. — — 
O Пе (но [zo ewe —_  — — — — —] 
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SRC HREADY [17] [RO {ты | Source Side HREADY status. 
DEST HREADY [16] [Ro |151 |Destination Side HREADY status. 
[rsi [me аво 


MAIN_FSM_STATUS | [12:8] | RO |550 | MAIN FSM status. 
SRC FSM STATUS |1741 [һо |450 | Source Side FSM status. 
DEST FSM STATUS | [3:0] | RO |450 | Destination Side FSM status. 


Note: 


6.6.4.2.10 DMA_ARB_SEL_STATUS 


Field Name Type | Reset | Description 
Value 


ral [no [2550 
— 150) |ВО |6%0 | Channel Arbitrator Selection Status; 


6.6.4.2.11 STD_CHN_PAUSE 


Description: 


Field Name Type | Reset | Description 
Value 


ССИ 


n— PAUSE STATUS = 1'b0 Channel Pause status. 
If pause the current busy channel, 
“CHN_PAUSE STATUS” would be observed 
after the fragment completed. Otherwise, 
“СНМ PAUSE STATUS" would be updated as 
soon as CHN PAUSE changed. 


[iss no [isto ООО 


CHN_PAUSE [0] RW |160 | Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


Note: 


6.6.4.2.12 STD CHN REQ 


Description: 


Field Name Type | Reset | Description 
о = Ї 
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Note: 


6.6.4.2.13 STD_CHN_CFG 


Description: 


Field Name Type | Reset | Description 
Value 


—sss 


ERR_TYPE_STATUS [23:20] 4'b0 Error Configure, which would be cleared when 
“ERR_INT_STATUS” cleared: 
4'b0001 : Addr Wrap Error Configure; 
4'b0010 : Request Mode Error Configure; 
450100: Length Error Configure; 
4751000 :Unalign Error Configure; 


р few [CS 


AHB_BURST_SEL [16] RW | 1700 AMBA Burst Select: 
1760 : INGR8; 
1’b1 : INCR4; 


Иа по | 20 [Reserved 000 - 


CHN_PRIORITY [13:12] | RW | 2’b0 Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2010: Tertiary lowest priority. 
2'b11 : Highest priority. 


|2 Ию [900 [|Reewed —— | 
— MB [RO [to ResevedforrulDMAchamel | 
тар іно j9b0 [бе 
о [Ro [tb [Reserved tor Full DMA channel. | 
— — [Iw] а [Reserved — | 


RW 1750 Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 
6.6.4.2.14 STD_CHN_INT 
Description: 
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Е Е Ш 
О ЕЕ no [so [аа 
м мо о mew — 
я мо о [нее _ 
ЕЕ | Reserved. 0000 


ИИ CFG_ERR_INT_MASK_STATUS E 1'bO Configuration error masked 
interrupt status. 


гә [no [mo [mee О 
Са 


СНМ BLK ІМТ MASK STATUS [17] 1’b0 Channel Block Masked interrupts 
status. 
CHN FRAGMENT INT MASK [16] 1'bO Channel Fragment Masked 
— Я interrupts status. 
пота [но [з [eee — | 


—— = CFG_ERR_INT_RAW_STATUS “АСУ Configuration error raw interrupts 
` ` 


е — 
СНМ BLK INT_RAW_STATUS [9 [по |w | Block done interrupt status. 

CHN_ FRAGMENT 1’b0 Fragment done Raw interrupt 
INT_RAW с = л o o 


ETS CFG_ERR_INT_EN C error interrupt 
enable. 


а 
= — — 
[cHN-FRAGWENT_NTEN |) [ям [reo | Fragment aone eru ena. | 


Мое: 


6.6.4.2.15 STD_CHN_SRC_ADDR 


Description: 


Field Name Туре | Reset | Description 
Уаше 


СНМ НС ADDR [31:0] Channel Source Address 


Note: 


6.6.4.2.16 STD_CHN_DEST_ADDR 
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Description: 


Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 
6.6.4.2.17 STD_CHN_FRAG_LEN 


Description: 


Field Name Type | Reset | Description 
Value 


SRC_SIZE [31:30] | RW | 2’bx Source AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 

DEST SIZE [29:28] | RW | 2'bx Destination AHB Size. 
2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 

SWT MODE [27:26] | RW | Data Switch mode selection. 
2'500 : ABCD => ABCD; 
2'b01 : ABCD => DCBA 
2'510 : ABCD => BADC; 
2'511 : ABCD => CDAB 


REQ MODE [25:24] | RW { Request mode, For Standard DMA channel: 
і : Fragment; 
i : Block; 
4 : Forbidden іп Standard DMA channel; 
' : Forbidden іп Standard DMA channel; 


Reserved for Full DMA channel "WRAP SEL". 


| yr RW 
Un-available in Standard DMA channel. 
EE RW Reserved for Full DMA channel "^WRAP EN". 
Un-available in Standard DMA channel. 
[21] RW 


ADDR FIX ` eQ- Selection of the side using Address Fixed mode. 
| : Address Fixed on Source. 
: Address Fixed on Destination. 
d one side of a DMA channel can activate 
address-Fixed mode at a time. 
ADDR FIX EN [20] RW Address Fixed Enable: 
— Disable Address Fixed mode. 
: Enable Address Fixed mode. 
ee High would make address fixed within the 
fragment, while "FRAG. STEP" апа "BLK STEP" 
would be applied to address after fragment done; 
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[19] RW 1’bx Reserved for Link list end flag. Un-available in 
= DMA channel. 


n— ТІ ы as Length, with byte unit. (Max 128K-1 
bytes) 


Note: 


6.6.4.2.18 STD CHN BLK LEN 
Description: 
Field Name Type | Reset | Description 
Value 


— —— ТІ Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 


6.6.4.2.19 FULL_CHN_PAUSE 


Description: 


ее a al 7 
Value 

[man|mo [we [воа 

[ow Pause STATUS He [но |150 [Сетер — | 

[reat Iso sto [nes — — — —— 


CHN PAUSE RW |160 | Channel Pause Enable. 
0 : Channel in active mode. 
1 : Channel pause. 
Active high, only pause the channel. If the 
CHN PAUSE asserted when the channel is busy, 
it should be paused after the current fragment 
finished. 


Note: 


6.6.4.2.20 FULL СНМ REG 


Description: 


Field Name Type | Reset | Description 
Value 


эг [нө [sw [memes — — — — — — 
МШ” 


Моіе: 
6.6.4.2.21 FULL СНМ CFG 
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Description: 


Field Name Type | Reset | Description 
Value 


Па [RO |ғы [meva — — — — — — — 


ERR TYPE . — s 20] 4'bO Error Configure, which would be cleared when 
"ERR INT STATUS" cleared: 
4750001 : Addr Wrap Error Configure; 
4760010 : Request Mode Error Configure; 
4'b0100 : Length Error Configure; 
4'b1000 :Unalign Error Configure; 


[reno fo ООО 


AHB_BURST_SEL [16] RW | 1700 AMBA Burst Select: 
1’b0 : INCR8 ; 
1’b1 : INCR4; 


лар по |зю [Reseved 0-0 | 


CHN_PRIORITY [13:12] | RW | 250 Channel Request Priority. Four level of Priority 
supported as list : 
2'b00 : Lowest priority. 
2'b01 : Secondary lowest priority. 
2010: Tertiary lowest priority. 
2'b11 : Highest priority. 


Им [но [sto ем ||| 


LLIST_CFG_VALID RW | 700 If “LLIST_EN” asserted, active high indicates Link 
list configure valid. 
0 : Link list configure in-valid. DMA controller need 
obtain link list configure information by link list 
pointer. 
1 : link list configure information valid. DMA 
controller would continue to complete the node 
and clear this bit. 
Note: Strongly recommend to observe only. 
Carefully writing to this bit, which may cause DMA 
crashed. If had to do so, pause this channel 
before changing. 


аъ frs [RO [so |Нөмі | (| 


LLIST_EN [4] RW 1'bO Link list Enable, only available for full DMA 
channel. 
0 : Disable the link list. 
1 : Enable the link list. 


pt] RO [sbo [ве 


CHN EN RW тро Channel Enable: 
0 : Disable the channel. 
1 : Enable the channel. 


Note: 
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6.6.4.2.22 FULL_CHN_INT 


Description: 


Field Name Type | Reset | Description 
Value 


mme [mo wem жаннан 


n——— CFG ERR INT CLR Configuration error interrupt 
clear. 


рю [sw [meme "| 


CHN CFG ERR INT MASK STATUS | [20] 1'bO Configuration error masked 
interrupt status. 

CHN LLIST INT MASK STATUS [19] 1'b0 Channel Link list Masked 
interrupt status. 

СНМ TRSCINT МАЗК STATUS [18] 1'b0 Channel Transaction Masked 
interrupts status. 

СНМ ВЕК INT MASK STATUS [17] 1'b0 Channel Block Masked interrupts 
status. 

СНМ FRAGMENT INT MASK [16] 1’b0 Channel Fragment Masked 

— interrupts status. 
msaa | Ro | зво | Resev — _ 

— CFG_ERR_INT_RAW_STATUS [12] 1’b0 Configuration error raw interrupts 
status. 

CHN LLIST INT RAW STATUS [11] 1’b0 Channel Link List interrupts 
status. 

СНМ TRSC INT_RAW_STATUS LENA Channel Transaction interrupts 
status. 


| СНМ ВІК INT RAW STATUS | BLK INT RAW STATUS aa м а АЕ Block done interrupt status. 


CHN_FRAGMENT_INT_RAW_STATUS ee Fragment done Raw interrupt 
со 


Fo -— CFG_ERR_INT_EN med eu error interrupt 
enable. 


CHN_LLIST_INT_EN зр jw | Link list done interrupt enable 


СНМ ТН5С ІМТ ЕМ [2] RW Transaction done interrupt 
enable 


CHN_BLK_INT_EN Block done interrupt enable. 
CHN FRAGMENT INT. EN [0] [ам [1ъо | Fragment done interrupt enable. 


Note: 
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6.6.4.2.23 FULL_CHN_SRC_ADDR 


Description: 


Field Name Type | Reset | Description 
Value 


CHN SRC ADDR [31:0] Channel Source Address 


Note: 


6.6.4.2.24 FULL CHN DEST ADDR 
Description: 
Field Name Type | Reset | Description 
Value 


CHN DEST ADDR [31:0] Channel Destination Address 


Note: 


6.6.4.2.25 FULL_CHN_FRAG_LEN 


Description: 


Field Name Туре | Reset | Description 
Value 


[31:30] | RW | 2'bx Source AHB Size. 
2'b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 
[29:28] Destination AHB Size. 


2’b00 : Byte; 
2'b01 : Half Word 
2'b10 : Word 
2'b11 : Forbidden. 


2 Data Switch mode selection. 
2'b00 : ABCD => ABCD; 

2001 : ABCD => DCBA 

2'b10 : ABCD => BADC; 

2011 : ABCD => CDAB 

2 


[25:24] | RW Request mode, For Full DMA channel: 
2'b00 : Fragment; 
2'b01 : Block; 
2'b10 : Transaction; 
2'b11 : Link List; 
RW 


bx 
bx 
bx 
bx 


[23] 1 Selection of the side using Address wrap mode. 
0 : Address wrap on Source. 
1 : Address wrap on Destination. 
Only one side of a DMA channel can activate 
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ADDR WRAP EN [22] RW Active High enable Address-wrapping for ring 
buffer. The next address of DMA jumps to 
"WRAP START ADDR'" address when the 
current address matches "WRAP END ADDR" 
address: 
0 : Disable address wrap mode. 
1 : Enable address wrap mode. 
"WRAP START. ADDFR" and 
"WRAP END ADDR" would be used to limit the 
address space of either Source or Destination. 


ADDR FIX SEL [21] RW Selection of the side using Address Fix mode. 
0 : Address Fix on Source. 
1 : Address Fix on Destination. 
Only one side of a DMA channel can activate 
address- Fix mode at a time. 


ADDR FIX EN [20] RW | 1’bx Address Fix Enable: 
0: Disable Address Fix mode. 
1 : Enable Address Fix mode. 
Active High would make address fixed within the 
fragment, while FRAG STEP" апа "BLK STEP" 
would be applied to address after fragment done; 

Link list end flag. Active only when *LLIST. EN" 

asserted. 

BLK LEN REC H [18:17] | RW | 2'bx Block counter[16:15], update after each fragment 
done; 
Note: Normally configured to 2'bO. Only to be 
configured other value during state retention after 
wake up 


FRG LEN [16:0] Fragment Length, with byte unit. (Max 128K-1 
bytes) 


Note: 


6.6.4.2.26 FULL CHN BLK LEN 


Description: 


Field Name Type | Reset | Description 
Value 


BLK LEN REC L [31:17] | RW 15'bx | Block counter[14:0], update after each fragment 
done; 
Note: Normally configured to 15'bO. Only to be 
configured other value during state retention after 
wake up 


BLK LEN [16:0] Block Length, with byte unit. (Max 128K-1 bytes) 


Note: 
6.6.4.2.27 FULL CHN TRSC LEN 
Description: 
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Field Name Type | Reset | Description 
D DESERT 


n— LEN [27: 3 5 s: Length, with byte unit. (Max 256M-1 
bytes) 


Note: 


6.6.4.2.28 FULL_CHN_TRSF_STEP 


Description: 


Field Name Type | Reset | Description 
Value 


|DEST_TRSF_STEP | TRSF_STEP [31:16] Channel Source side transfer step, with byte unit. 


Ds _TRSF_STEP [15:0] Channel destination side transfer step, with byte 
unit. 


Note: 


6.6.4.2.29 FULL СНМ WRAP РТН 


Description: 


Field Name Type | Reset | Description 
Value 


PTR > та RW | 28’bx | Wrap jump pointer address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.6.4.2.30 FULL_CHN_WRAP_TO 


Description: 


Field Name Туре | Reset | Description 
Уаше 


М/ВАР — > 3 RW | 28’bx | Wrap jump-to address. 
Once the transfer address reaches WPPT, the 
next address jumps to the WPTO address after 
completing the WPPT data transfer. 


Note: 


6.6.4.2.31 FULL CHN LLIST PTR 
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Description: 


Field Name Type | Reset | Description 
Value 


LLIST РТА [31:0] Link List pointer, aligned to 4 bytes. 


Note: 


6.6.4.2.32 FULL_CHN_FRAG_STEP 


Description: 


Field Name Type | Reset | Description 
Value 
DEST_FRAG_STEP [31:16] Channel Destination side transfer step. With byte 
unit. 


SRC_FRAG_STEP [15:0] Channel Source side transfer step. With byte unit. 


Note: 


6.6.4.2.33 FULL_CHN_SRC_BLK_STEP 


Description: 


Field Name Type | Reset | Description 
Value 


[31:28] Reserved о | 
ак [27:0] Channel Source block step. With byte unit. 


Note: 


6.6.4.2.34 FULL_CHN_DEST_BLK_STEP 
Description: 
Field Name Type | Reset | Description 
Value 


— T 
СНМ DEST ВІК STEP | [27:0] Channel Destination block step. With byte unit. 


Note: 


6.6.4.2.35 REQ1_CID 


Description: 


Field Name Type | Reset | Description 
Value 


EN ИСЕ ВЕО1 Channel Identified Number. 
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6.7 MCU Interrupt Controller 


6.7.1 


6.7.2 


6.7.3 


In AP System, there are total 4 interrupt controllers for waking up purpose. 


Base Addr Range Addr Map Description 
0х7140 0000 ~ Ox714F FFFF INTC 0 
0х7150 0000 ~ 0x715F_FFFF ІМТСІ 


0x7160 0000 ~ 0x716F_FFFF ІМТС 2 
0x7170 0000 ~ 0x717F_FFFF INTC 3 
0x4020_0000 ~ 0x4020_FFFF AON INT 


Overview 


CHIP provides 4 32-channels interrupts controller to collect all interrupts from different 
modules to generate FIQ and IRQ to MCU. Channel 0 ~ 31 are managed by INTCO and 
Channel 32 ~ 63 for INTC1. Channel 64 ~ 95 is managed by INTC2 and Channel 96 ~ 127 
for INTC3. 

INTCO/1/2/3 would take the responsibility for AP wakeup, when AP enter any level of low 
power, except deep sleep shutdown. 


Features 


Provide 30 hardware IRQ interrupt from channels 2 to channel 31 

Provide 30 hardware FIQ interrupt from channels 2 to channel 31 

Provide one software-trigged IRQ interrupt from channel 1 

Provide one software-trigged FIQ interrupt from channel 1 

Provide one special IRQ interrupt from channel 0 

Provide one special FIQ interrupt from channel 0 

Provide one interrupt sent to DSP, which is generated by all IRQ channel interrupt 
raw status OR bit by bit, with each channel enabled separately. 

Each IRQ or FIQ channel can be enabled or disabled independently 

Provide raw status for each IRQ or FIQ channel 

Provide masked status for each IRQ or FIQ channel 

Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (not edge detecting) 
Special IRQ or FIQ interrupt on channel 0 is multiplexed from four independent 
input sources 

Provide raw status for each of four input sources on special channel 

Provide polarity control bit for each of four input sources on special channel 
Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independently on special channel 


Function Description 

CHIP interrupt controller provides four different functions — thirty channels of 
hardware-trigged IRQ and FIQ interrupts, one channel of software-trigged IRQ and FIQ 
interrupts, and five special latch channels, and one interrupt sent to DSP 


6.7.3.1 Hardware-Trigged Channels 


V1.0 


Thirty channels are used as hardware-trigged channels, which are from channels 2 to 
channel 31, and their sources are specified in the above table. 


The hardware-trigged function is the main function provided by the interrupt controller. The 
controller collects interrupt trigger signals from different hardware modules, applies mask 
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on them and generates MCU FIQ and IRQ. The controller only supports level trigging, and 
trigging level is high active. There is no DFF or latch to keep status on the 
hardware-trigged channel path. So this controller can be used to wakeup MCU sub-system 
during sleep with no working clock, but it needs each source latches the interrupt status. 


The circuit is very simple on hardware-trigged channels, shown as follows. 


en 
Special Channel 0 —»| AND | 


en 


Software Channel 1 шыш 
Hardware Channel 2 Em 


- OR |» IRQ 


Hardware Channel 3 —=| AND | 


Hardware Channel 31 AND 


en 

Special Channel 0 — AND | 
еп 

Software Channel 1 --»| AND | 
еп 

Hardware Channel 2 — AND | 
еп 

Hardware Channel 3 --»| AND | 


OR ——> НО 


Hardware Channel 31 AND 


Figure 6-16 Hardware-Trigged channels diagram 


6.7.3.2 Software-Trigged Channels 


Software-trigged interrupt is assigned to channel 1, and the function is similar to other 
hardware interrupts. The difference between them is that the software-trigged interrupt is 
issued in interrupt controller by setting one bit. Similarly, this interrupt can be cleared by 
just clearing this bit. This interrupt cannot wake up the system. 


6.7.3.3 Special Latch Channels 


There is one special IRQ channel and FIQ channel, assigned on IRQ channel 0 and FIQ 
channel 0. These two channels are special because they are connected with off-chip 
interrupt to wakeup MCU sub-system. However inside the Interrupt Controller they are the 
same priority and function with other channels. 


6.7.3.4 Interrupt sent to DSP 


Interrupt sent to DSP is generated by all IRQ channel interrupt raw status OR bit by bit, 
with each channel enabled separately by register INT2DSP_ENABLE. 
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int2dsp_en 


Special Channel 0 
Software Channel 1 
Hardware Channel 2 


int2dsp 


Hardware Channel 3 


int2dsp_en 
Hardware Channel 31 


Figure 6-17 Interrupts to DSP diagram 


6.7.4 Interrupt Channel Assignment 
The following table shows the detailed channel assignment for both IRQ and FIQ. 


Table 6-11 Interrupt channel assignment table 
GIC Interrupt Interrupt Source Description 
Num Controller 
127 31 ІМТЗ Reserved. 

126 30 Int req. zipenc 
125 29 Int req zipdec 
124 28 Int req са7 wdg 
123 27 Int req ap wdg 
122 26 Int req avs 
121 25 Int req ap tmr4 
120 24 Int req ap tmr3 
119 23 Int req ap tmr2 
118 22 Int req ap tmr1 
117 21 nentpsirq_o[3] 
116 20 nentpsirq_o[2] 
КЕ 19 ncntpsirq o[1] 
114 18 ncntpsirq o[0] 
113 17 ncntpnsirq_o[3] 
112 16 ncntpnsirq_o[2] 
111 15 ncntpnsirq o[1] 
110 14 ncntpnsirq o[0] 
109 13 ncnthpirq o[3] 
108 12 ncnthpirq o[2] 
107 11 ncnthpirq o[1] 
106 10 ncnthpirq o[0] 
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105 9 ncntvirq. o[3] 
104 8 ncntvirq o[2] 
103 Т/ nentvirq_o[1] 
102 6 nentvirq_o[0] 
101 5 ca7 commtx[3] | ca7_commrx[3] 
100 4 ca7 commtx[2] | ca7_commrx[2] 
99 3 ca7 commtx[1] | ca7_commrx[1] 
98 2 са? commtx[0] | ca7. commrx[0] 
97 1 
96 0 
95 31 INTC2 npmuirq o[3] 
94 30 npmuirq o[2] 
93 29 npmuirq o[1] 
92 28 npmuirq_o[0] 
91 27 nctiirq_o[3] 
90 26 nctiirq_o[2] 
89 25 nctiirq_o[1] 
88 24 nctiirq_o[0] 
87 23 int req ca7 axierr 
86 22 int reg pub busmon 
85 21 
84 20 Int req cpi мад 
83 19 Int_req_cp0_wdg 
82 18 
81 17 
80 16 
79 15 
78 14 
77 13 
76 12 
75 11 
74 10 
73 9 
72 8 
71 7 
70 6 Int req aon ата 
69 5 Int req mbox tar ар 
68 4 Int req mbox src ар 
67 3 Int req djtag 
66 2 int req drm 
65 1 Forbidden by INTC 
64 0 Forbidden by INTC 
63 31 INTC1 int req busmon2 
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62 30 int теа busmon1 
61 29 int req busmonO 
60 28 int reg emmc 
59 27 int req sdio2 
58 26 int req sdiot 
57 25 int req_sdio0 
56 24 int req_nfc 
55 23 int req_usb 
54 22 int reg hsic 
53 21 
52 20 
51 19 int req_gsp 
50 18 int req_dma 
49 17 int_req_dsi[1] 
48 16 int req dsi[0] 
47 15 
46 14 int req dispc 
45 13 int reg dcam 
44 12 int req isp 
43 11 int req vsp 
42 10 int req jpg 
41 9 int req csi2 r2 
40 8 int req csi2 r1 
39 7 int_req_gpu 
38 6 int reg ana 
37 5 int req eic 
36 4 int теа, Кра 
35 3 int reg gpio 
34 2 int reg aon i2c -- 
33 1 Forbidden by INTC 
32 0 Forbidden by INTC 
31 31 INTCO int req ap syst = 
30 30 int_req_aon_syst == 
29 29 int req ар tmrO — 
28 28 int reg aon tmr 
27 27 
26 26 int reg thm 
25 25 int req adi 
24 24 int req морс ad23 
23 23 int гед vbc аа01 
22 22 int теа vbc da 
21 21 int reg vbc afifo err 
20 20 int теа aud 
19 19 int req iis3 
18 18 int req iis2 
17 17 int req 1151 
16 16 int req 1150 
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int_req_i2c4 
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int req i2c3 


int req i2c2 


int req i2c1 


int req i2cO 


int req sim 


int req spi2 


int req spi 


int req 5рі0 


int req uart4 


int req uart3 


int req uart2 


int req uart1 


int req uartO 


Forbidden by INTC 


Forbidden by INTC 


V1.0 


When In Deep Sleep, AP system could be wakeup by the interrupts listed below: 
Table 6-12 


Wakeup sources in Deep Sleep 


Interrupt 
Controller 


Interrupt Source 


Description 


31 


INTC 


30-13 


12 


11 


10 


9 


int req eic 


Reserved 


Int req mbox tar ар 


Int req mbox tar arm7 


int reg pub busmon 


int req avs | 
int reg thm 


int req ca7 wdg | 
int req ар мад 


int req ср0 мад | 
int req cp1 мад 


int req ори 


int reg dcam | 
int req isp | 
int_req_vsp | 
int_req_jpg | 
int_req_csi2_r1 | 
int_req_csi2_r2 


int_req_aon_i2c | 
int reg aud | 
int req adi | 
int req ana | 
int req kpd | 
int req gpio | 
int reg lvds їх | 
int req mdar 


int req мос ad01 | 
int req мос ad23 | 
int тед vbc da | 
int reg vbc afifo err 
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2 int_req_ap_tmro | 
int_req_ap_tmr | 
int req ap tmr2 | 
int req ap tmr3 | 
int req ap tmr4 | 
int req aon tmr | 
int req ap syst | 
int req aon syst 
1 Forbidden by INTC 


0 Forbidden by INTC 


int req eic lat from AON EIC : 

EIC. LATCH[0]: pad in uartO rxd; 
EIC. LATCH[1]: pad in uartO ctsn; 
EIC. LATCH[2]: pad in uarti rxd; 
EIC. LATCH[S]: pad in uart2 rxd; 
EIC. LATCH[4]: pad in uart3 rxd; 
EIC. LATCH[5]: pad in uart3 ctsn; 
EIC. LATCH[6]: pad in uart4 ctsn; 
EIC. LATCH[7]: usbd ве0 wakeup; 


6.7.5 Control Registers 


6.7.5.1 Memory map 


онеге: [е — — — [Den — 
с у сеј 
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6.7.5.2 Register Descriptions 


6.7.5.2.1 ІМТ ІНО МА5К 5Т5 
Description: IRQ masked status 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


INT ІНО MASK STS 


Е ЛЕ ЕЛЕУ ea: 
мэ) в _ XN 


INT_IRQ_MASK_STS 


ЕЛЕНЕНЕНЕЛЕНЕН 


Туре | Reset | Description 
Value 
INT_ — MASK_STS | [31:0] 32'h0 | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


6.7.5.2.2 INT ІНО RAW STS 
Description: IRQ raw status 


Lm [s [o [2 [7 [2 [5 [o [ 8] 2 [5 [9] е ее 


INT ІНО RAW STS 


ЕЕ Б E О e T es es | ЕН В 
эъ) 4ЧЧМ NEPORWSIS (| 


INT_IRQ_RAW_STS 


ке ° To 8 8 [8 [e [е] 


Туре | Reset | Description 
Value 
INT_ казыган RAW_STS | [31:0] 3270 | IRQ interrupt channel raw status 
One bit for one channel 
Active high 


6.7.5.2.3 INT IRQ ENABLE 
Description: IRQ enable control 
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Fm [s [o [2 [7 [2 [2 [2 | 8] 2 [5 [9 [19 [8 v ое 


INT ІНО ENABLE 


Type | Reset | Description 
Value 


INT — — 0 ENABLE | [31:0] R/W | 3210 | IRQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
Write 1 to corresponding bit in INT_IRQ_DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.7.5.2.4 INT IRQ DISABLE 
Description: IRQ disable control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕГІ 


INT_IRQ_DISABLE 


INT_IRQ_DISABLE 


е СО С СО ОС ОСЗ СО ОС ОС ОС ОС ОС ОС ОС ОС С 


ñ pe a А ЗЕ ЗВ С a: 


Ма Туре | Reset | Description 
Value 


INT_IRQ_DISABLE | [31:0] | МО |3280 | IRQ interrupt channel disable 
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One bit for one channel 


Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 


Write 0 to any bit is DO NOT CARE. 


6.7.5.2.5 INT ІНО SOFT 
Description: IRQ software interrupt 


Lm [seo [= [2 [2 [25 [25 а [ 5 [ 2 Га [9 | s [e | v [ 8. 
r i 


Reserved 


d-Na Type | Reset | Description 
Value 


— — — [mw [no [wm [meme — — — — — — — 


INT IRQ SOFT [1] WO ]|1hO IRQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 


[ir [o [o [wee —  —  —  —] 


6.7.5.2.6 INT IRO TEST SRC 
Description: Test mode control: source generating 
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Lm [s [o [2 [27 [2 [2 [э | 8] 2 [5 [9 [19 [ e | v [в 


INT ІНО TEST SRC 


Ма Туре | Reset | Description 
Value 


INT_IRQ_TEST_SRC | [81:0] R/W | 32170 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_IRQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT_IRQ_RAW_STS. If the 
corresponding channel is enabled, IRQ to MCU 
and INT IRQ MASK STS is also generated. 


6.7.5.2.7 INT IRQ TEST SEL 
Description: Test mode control: test select 


Lm [seo [2 [2 [27 [29 [25 [2 [5 [ 2 Га [99 | е [ v [ | 


Reserved 


Reserved 


Ма Туре | Reset | Description 
Value 


О СЕ [no [wm ао 


INT_IRQ_TEST_SEL RAN | 1780 IRQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 
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6.7.5.2.8 INT ҒІО MASK STS 
Description: FIQ masked status 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ruwa. 


INT_FIQ_MASK_STS 


a r Е ЗА В a ПСВ 


| Мате | INT FIQ MASK STS 
Type 


Type | Reset | Description 
Value 


INT | — MASK_STS | [31:0] 3290 | НО interrupt channel masked status 
One bit for one channel 
Active high 


6.7.5.2.9 INT FIQ RAW STS 
Description: FIQ raw status 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛДЕІ 
СИСТЕ 


INT FIQ RAW 5Т5 


Ж EE Е Т Е Е Е ЕСС А ДЕ Е Е [А28 
Nm | (NS мамит | | | 


INT FIQ RAW 5Т5 


а [s [í [°] [e [e [° 


Type | Reset | Description 
Value 


INT_ ition RAW_STS | [31:0] 3270 | FIQ interrupt channel raw status 
One bit for one channel 
Active high 
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6.7.5.2.10 INT_FIQ_ENABLE 
Description: FIQ enable control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 


INT_FIQ_ENABLE 


INT_FIQ_ENABLE 
Type 


TERN ER IESU FEN Е ERE RT RIMIS ER URS ЕЕ 


Type | Reset | Description 
Value 


INT — ish ENABLE | [31:0] RAW |3280 | FIQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write O to any bit is DO NOT CARE. 
Write 1 to corresponding bit in INT FIQ DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


6.7.5.2.11 INT ҒІО DISABLE 
Description: FIQ disable control 


[тю — |нойешесноцтеноа — — тарла 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


INT_FIQ_DISABLE 


INT_FIQ_DISABLE 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
Іші 
е О СВ С ОС СО ОСЗ СО ОС ОС ОС ОС ОС ОС С ОС С 


Ма Туре | Reset | Description 
Value 
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INT FIQ DISABLE : МО ! FIQ interrupt channel disable 
One bit for one channel 


Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 


Write 0 to any bit is DO NOT CARE. 


6.7.5.2.12 INT FIQ SOFT 
Description: FIQ software interrupt 


Lm [sro [o [2 [2 [2 [25 [s [ [з Га [ 9 [9 [e [ v [ 8. 
ra 


Reserved 


| Type | 


d-Na Type | Reset | Description 
Value 


fera [no |309 | Reserved S 


INT_FIQ_SOFT [1] WO 1'h0 FIQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 


[— lo jm m [wm — C  — ——] 


6.7.5.2.13 INT FIQ TEST SRC 
Description: Test mode control: source generating 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


INT_FIQ_TEST_SRC 


Ма Туре | Reset | Description 
Value 


INT_FIQ_TEST_SRC | [81:0] R/W | 32170 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_FIQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT FIQ RAW STS. If the 
corresponding channel is enabled, FIQ to MCU and 
INT FIQ MASK STS is also generated. 


6.7.5.2.14 INT ҒІО TEST SEL 
Description: Test mode control: test select 


Fm [se [= [2 [7 [29 [25 [3 [5 [ 2 Га [ж | еее 


Reserved 


Reserved 


d-Nan Type | Reset | Description 
Value 


О СЕ [ro [sme [meme — — — — — — — 


INT FIQ TEST SEL R/W Tho FIQ test mode enable 
Write 1 to enter test mode. 
In normal condition, this register MUST be 


Spreadtrum Communications, Inc., Confidential and Proprietary 231 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


WÁBSPREADIRUM .60р.-“.. 
ПЕ о 


6.7.6 Application Notes 


Interrupt Control’s PCLK is open by default, so Software needs not to enable any bit and 
can access the register directly. 


For IRQ and FIQ, the most important function is in the 30 hardware channel. They are 
connected to different hardware module. Make sure that all the hardware modules’ 
interrupt is level triggering, and triggering level is active high. Once interrupt is 
generated, it should kept high until software clear it by setting interrupt clear bit in 
corresponding module. Following is the recommended flow for hardware channels. 


ENABLE Channel 


Y 


Enable Hardware Module 


Y 
Wait for IRQ/FIQ 


Y 


Check Raw/Masked Sts 


Y 


Clear Module Interrupt 


Y° 
DISABLE Module and 
Channel if need 


6.8 AXI Bus Monitor 


There are 9 AXI bus monitors for masters located on DDR controller, as illustrated below, 
the channel 6 should be special as AHB protocol. 


DDR3 PHY 
pub 


МО | М1 M2 | M3 | M4 | M5 | M6 М7 | M8 МӘ 


ГЕ Ге | А64 [2 A64 A32 AHB3 [A64 A64 64 
GSP/ ZIP/ СРО НАКО/ 
DISP 
CAT GPU AP MM ARMO/I/ SO LTEACc CPIDPS СРІ А5 
WCDMA Š 


Base Addr Range Addr Map Description 
0x3004_0000 ~ 0x3004_FFFF PUB AXI BUSMONO (64KB) 


0х3005 0000 ~ 0x3005 FFFF PUB AXI BUSMON1 (64KB) 
0х3006 0000 ~ 0x3006 FFFF PUB AXI BUSMON2 (64KB) 
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6.8.1 


6.8.2 


6.8.3 
6.8.4 
6.8.5 


6.8.5.1 


V1.0 


0x300A 0000 - 0x300A FFFF PUB AHB ВУЗМОМ6 (64KB), please refer to AHB busmon 
spec 


0x300B 0000 - 0x300B FFFF PUB AXI BUSMON7 (64KB) 
0х300С 0000 ~ 0x300C FFFF PUB AXI ВУЗМОМ8 (64KB) 
0x300D 0000 ~ 0x300D FFFF PUB AXI BUSMONS (64KB) 


Overview 


These AXI interfaces share one bus monitor, we can set register to select one of them to 
monitor. Bus monitor could monitor the bus access on the AXI interface and provide the 
interrupts when a target reading from or writing to a target address. Only CHN INT 
register(0x00) could be cleared after reset, other registers would not be effected by reset. 


Features 
AXI bus monitor supports the following features: 


Support AMBA AXI bus Read and Write monitoring; 
Support AXI byte/half-word/word access monitoring; 
Support AXI ID monitoring; 
Support AXI burst type monitoring; 
Support AXI burst length monitoring; 
Support AXI WSTRB monitoring 
Support AXI 64-bit data bus monitoring, by 64-bit data mask; 
Support AXI 32-bit address space monitoring, for any address between minimal and 
maximum setting; 
Support interrupt raw/mask status and interrupt enable; 
Support triggered ADDR/DATA/SIZE/BURST/LEN/ID/WSTRB status. 
Support performance couters which can calculate the read/write transactions, 
throughput, and latency in the specific peroid; It can calculate the specific read/write 
transactions; It can calculate the peak number of read/write transactions and 
throughput 

Support depth-4 transactions store buffer for read and write transactions and read 
and write data respectively 


Signal Description 


Function Description 


Control Registers 


Control Register Address Map 


Offset : - x 
Register Name Register Description 


0x0000 CHN INT Channel interrupt configure. 


0x0004 CHN CFG AXI feature configure 
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Offset : : nie 
Register Name Register Description 


DATA MIN H32 
0x0018 (Reserved for 32 bit Minimum data for monitoring, high 32bit 
AXI bus) 


0x001C DATA MAX L32 Maximum data for monitoring, low 32bit 


DATA MAX H32 
0x0020 (Reserved for 32 bit Maximum data for monitoring, high 32bit 
AXI bus) 


0x0024 DATA MASK L32 Data mask for monitoring, low 32bit 


DATA MASK H32 
0x0028 (Reserved for 32 bit Data mask for monitoring, high 32bit 
AXI bus 


) 
0х002С CNT_WIN_LEN Performance counter window length 
0x0030 PEAK WIN LEN Peak bandwidth window length 
0x0034 MATCH ADDR Matched address which triggered interrupt. 


0x0038 MATCH CMD Matched command which triggered 
interrupt. 
0x003C MATCH DATA 132 2.” data which triggered interrupt, low 


MATCH. DATA H32 | . À 
0x0040 (Reserved for 32 bit sa data which triggered interrupt, high 


AXI bus) 


0x005C PEAKBW. IN. WIN 


6.8.5.2 Register Descriptions 
6.8.5.2.1 СНМ INT 


Description: 
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0x0000 . (Reset to 0x0000 0000) CHN INT 


RD | BUF 
WR | RD_ Reserved 
SEL EN 


CNT | CHN 
ЕМ | ЕМ 


ыл Ц МЕС 


Field Name Type | Reset | Description 
Value 
INT_MASK_STATUS [31] 1700 Interrupt Mask status and should be cleared 
by asserting INT_CLR; Only would be active 
when INT_EN active high. 


INT RAW STATUS [30] 1700 Interrupt raw status and should be cleared 
by asserting INT_CLR; 

INT_CLR [29] WO | 1'b0 Writing “1” to this bit will clear the interrupt 
raw status, and clear the performance 
couters. 

INT_EN [28] RW | 100 0 : By default, disable busmon interrupt; 

1 : Enable busmon interrupt; 

BUFFER CLR [27] RW | 1790 Writing “1” to this bit will clear the read/write 

command/data buffer; 


RD WR SEL [26] RW | 100 0 : By default, select read transaction 
command/data from read buffer; 
1 : select write transaction command/data 
from read buffer; 


BUF RD EN [25] RW |2100 0 : By default, disable buffer read; 
1 : Enable buffer read; In performance 
counter mode, enable counter readback in 
CNT WIN LEN register 

BUFFER EN [24] RW 1'bO 0 : By default, disable buffer store 
command/data; 
1 : Enable buffer store command/data; 

RD CONDITION CNT EN | [23] RW 270 0 : By default, disable condition counters 
read; 
1 : Enable condition counters read; 

[ [esso [em 
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CNT CLR [4] WO |190 Writing “1” to this bit will clear performance 
counter; 


CNT INTERNAL START [ ў Performance Counter Start 
0 : End counter; 
1 : Start counter; 


CNT_CONDITION_EN [2] 1:90 Performance Counter Enable For Specific 
Condition, If enable this mode, capture mode 
is disabled; In АХІ busmon, there is no 
condition latency counter for RD/WR; 


0 : Disable condition counter; 
: Enable condition counter; 


Performance Counter Enable; 
0 : Disable counter; 
: Enable counter; 


Channel enable: 
0: by default, disable bus monitor; 
1: Enable bus monitor; 


6.8.5.22 СНМ СЕС 


Description: 
0x0004 . (Reset to X) CHN_CFG 


=н = 2 2 == = == пре э =т= 


== LEN_CFG ` ER ОҒ SIZE_CFG Е а 08 ID_CFG 


| Туре | 


IDE STR | WRI | WRI 
ID_CFG STRB_CFG N a ТЕ. T 
CFG 


| ME fo |= 


Field Name Type | Reset | Description 
Value 


LEN CFG [31:28] | RW | 4'hx AXI burst length monitoring, please refer to AXI 
spec for the meaning of LEN 
LEN EN [27] RW | 1‘bx AXI burst length monitoring enable 
0: Disable ALEN monitoring 
0: Enable ALEN monitoring 
BURST CFG [26:25] | RW | 2'hx AXI BURST monitoring: 
2'b00 : Fixed 
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BURST EN [24] 


SIZE CFG [23:21] 
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2601 : INCR; 
2'b10 : WRAP; 
2;b11 : Reserved 


HBURST type monitoring enable: 
0 : Disable BURST monitoring; 
1 : Enable BURST monitoring; 


AXI SIZE monitoring: 
000: Byte; 

001: Half-word; 

010: Word; 

011: Double Word; 


AXI SIZE monitoring enable; 
0 : Disable ASIZE monitoring; 
1 : Enable ASIZE monitoring; 


8'hx AXI ID monitoring, please refer to AXI spec for 
the meaning of ID 

8'hx AXI WSTRB monitoring, please refer to AXI 
spec for the meaning of WSTRB 


AXI ID monitoring enable 


STRB EN AXI WSTRB monitoring enable 


ии 
u ` 


6.8.5.2.3 


ADDR_MIN 


Description: 


0x0008 . (Reset to X) 


Monitor read or WRITE: 
0 : monitor read transaction; 
1: monitor write transaction; 


WRITE type monitoring enable; 
0 : Monitor both read and write 


1 : Monitor read or write according to 
WRITE_CFG 


ADDR_MIN 


esett — — S 
ЕН ЛЕЛЕР ES ES Е ЕР ЕЕ ВЕ ОБ А ЕВЕ 
табу м 


ADDR_MIN 


RW 


ЛЕН ЗВ В Е ЕВЕ Е ЗВ ЗН Е Е СЕ ЕЕЕ 


[ECRIRE ERES E OR Е ВВ ВВ ЕЕ СВ Е 
Name] м 


ADDR_MIN 
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Field Name Type | Reset | Description 
Value 


ADDR_MIN [31:0] |RW ]|32'hx | AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


6.8.5.24  ADDR MAX 


Description: 
0х000С . (Reset to Х) ADDR_MAX 


| Bit_| at | 30 | 29 | 20 | 27 | 26 | 25 | 26 | es | 22 | 21 | 20 | 19 | v8 | 17 | 16 | 
ЕН А 


ADDR_MAX 


ADDR_MAX 


aera eae ЗАО 
ССС oe ЛЕ ЕН ЕЛЕС СИЕ ЕЕ ] ЕЕЕ ee | 
= Pez C 
Value 
ADDR_MAX [31:0] |RW ]32'hx | AHB maxium address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


6.8.5.25  ADDR MASK 


Description: 
0x0010 . (Reset to X) ADDR MASK 


| Bw [зт зо | 29 [28 | 27 | 26 25 | 24 оз | 22 | 20 | 20 | to | 18 | t7 | 16 | 
Cr — са 


ADDR_MASK 


ADDR_MASK 


ж 
=] P r P рр F PP PP PPE PTE 
LYT'USEREIIETSEETIL II” — — — — — — 
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ADDR_MASK [31:0] |RW | 32'hx | Address mask, active high makes the address 
of corresponding bits to be masked, and ignored 
during comparation. 


6.8.5.26 DATA MIN 132 


Description: 
0x0014 . (Reset to X) DATA MIN L32 


en _| at [30 | 20 | 20 [27 | 26 2s | 26 | es | 22 | 21 | 20 | № | 8 | 17 | 16 | 
Іше — =s 


DATA MIN 132 
Type 
ESSE EE EE ERE ER ERES ERES E 
ECC SERO E 8 С Е АВВ ВЕ 


DATA MIN L32 


Field Name Type | Reset | Description 
Value 
DATA MIN L32 [31:0] |RW |32'hx | AHB minimal DATA for monitoring, low 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


6.8.5.2.7 БАТА MIN H32 


Description: 
0x0018 . (Reset to X) DATA MIN H32 


en [arj 20 | 29 | 20 [27 | 26 | 25 | 26 | es | 22 | 21 | 20 | 19 | v8 | 17 | 06 | 
[Nm] ООО 


DATA MIN H32 


зш ИМЕЙ Са CEN ER ЗИ ЗИ ЕВ РЕЗ s i 
| p [ае 10 [аз [ам |o o [8 v je[|sjajs a2j|t|o 


DATA MIN H32 


Field Name Type | Reset | Description 
Value 
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DATA MIN H32 [31:0] | RW | 32'hx | AHB minimal DATA for monitoring, high 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


6.8.5.2.8 DATA MAX L32 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
С 


DATA_MAX_L32 


Type 


DATA_MAX_L32 


ы... 2-2. 
ССС Ез Е С ЕЛ l j 7 у. 
"зе (ж Са со 

Value 
DATA_MAX_L32 [31:0] |RW | 32'hx | AHB maxium Data for monitoring, low 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


6.8.5.29 DATA MAX H32 


Description: 
0x0020 . (Reset to X) DATA MAX H32 


| Bw [зт зо | 20 [28 | 27 | 26 25 | 24 оз | 22 | 20 | 20 | № | 18 | t7 | 16 
с e 


DATA_MAX_H32 


DATA MAX H32 


Field Name Type | Reset | Description 
Value 
DATA МАХ H32 [81: 0] AHB maxium Data for monitoring, high 32 bit 
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Any access between Max and Min Data space 
may trigger interrupt; 


6.8.5.2.10 DATA MASK L32 


Description: 
0x0024 . (Reset to X) DATA MASK L32 


en srj 90 | 29 | 20 [27 | 26 | 25 | 26 | es | 22 | 21 | 20 | № | v8 | 17 | 06 | 
СБУ msn si 


DATA MASK 132 


DATA MASK L32 


Field Name Type | Reset | Description 
Value 
DATA MASK L32 [31:0] | АМ | 32'hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. , low 32 bit 


6.8.5.2.11 DATA MASK H32 


Description: 
Reset to 
ви зт | 30 | 29 | 28 | 27 | 26 | 25 (24 | 22 | 22 | 21 | 20 | t9 | 18 | 17 | 16- 
А 


DATA_MASK_H32 


DATA_MASK_H32 


Field Name Type | Reset | Description 
Value 
DATA_MASK_H32 [31: 0] RW 32'hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. ,high 32 bit 
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6.8.5.2.12 СМТ WIN_LEN 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕГІ 
"|00 rw 


CNT_WIN_LEN 


CNT_WIN_LEN 


m p PC Cc 


Field Name Type | Reset | Description 
Value 


CNT_WIN_LEN [31: 0] Performance counter window length 


6.8.5.213 PEAK_WIN_LEN 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ООО ОИ 


PEAK_WIN_LEN 


Field Name Type | Reset | Description 
Value 


PEAK WIN LEN [31: 0] Peak bandwidth window length 


6.8.5.2.14 MATCH ADDR 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LINE ООО 


MATCH_ADDR 


Fena e Е ЕТС ЗВ EE LE Е ВСВ ВВ 
шо _ I а 


MATCH_ADDR 
I wn 


Field Name Type | Reset | Description 
Value 


MATCH_ADDR [31: 0] С 3290 | Captured Address, which triggered interrupt; 


6.8.5.2.15 MATCH_CMD 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕГІ 


МАТ 
CH | MATCH $12 МАТСН ВО 
Reserved WRI E RST MATCH_LEN 


TE 


ee s mn | m 
ШЯ  ЕНЕНЕНЕНЕНЕНКИЕНЕЯ 
ЕСШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕ ЖЕЛЕЛЕЖШЕЛЕНЕЛЕЙ 


МАТСН Ір MATCH_STRB 


лж _ ЗИ ГОАО 
LE В seo e] В В ПС АВИА 


Field Мате Туре | Reset | Description 
Value 

[ites [Ro [zo [nes — 
MATCH WRITE [24] [RO |150 | AXI write of the matched transaction 
MATCH SIZE [23:22] | ВО |2'h0 | AXI size of the matched transaction 
MATCH BURST [21:20] [RO |2h0 | AXI Burst type of the matched transaction 
MATCH LEN [19:16] [RO |4h0 | AXI Burst length of the matched transaction 
MATCH ID [15:8] [RO | sho | AXI transaction ID of the matched transaction 
MATCH STRB [7:0] IRO | sho | AXI Write strobe of the matched transaction 
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6.8.5.2.16 MATCH_DATA_L32 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


MATCH DATA 132 


T] ЕЛ TS B CR ii] 
Пе | üO 


MATCH_DATA_L32 


e| в 
ЗУ С С С ИСО ССВ EN 


Field Name Type | Reset | Description 
Value 
MATCH DATA 132 | [31: 0] ЕД 32'h0 | Captured Data, which triggered interrupt; low 32 
bit 


6.8.5.2.17 МАТСН РАТА НЗ2 


Description: 


Га Ree cd 


e| m 
СЕ o С СО ОС ОС ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС ОС ОСЗ С 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
C 


MATCH_DATA_H32 


MATCH_DATA_H32 
Type | o O 


Field Name Type | Reset | Description 
Value 
MATCH DATA H32 | [31:0] ЕД 3280 | Captured Data, which triggered interrupt; high 
32 bit 


6.8.5.2.18 RTRANS_IN_WIN 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


RTRANS ІМ WIN 


RTRANS ІМ WIN 
Tee ?/]7]Sg 


Field Name Type | Reset | Description 
Value 


RTRANS IN WIN [31: 0] С 3270 | Read transactions іп the counted window 


ЕЕ А ЕЕ rae ЕС Е ВСВ ВЕ 
шо 2-2 шаа 7-22 


6.8.5.2.19 RBW_IN_WIN 


Description: 
0x0048 . (Reset to 0x0000_0000) 


_- (Reset to oxoo00_0000) — P Nu | Few N win | 
Br [зт зо | 20 [28 | 27 | 26 25 | 24 оз | 22 | 20 | 20 | t9 | 18 | t7 | 16 | 
Name] м 


RBW_IN_WIN 


Type 


ОЗОН 
| ЕАС СЕЕ ЗЕ Е Е Е ЕВ ЕЯ 
pew Е a В ЗВ И С КЗ ЕС ВЕ Е ВСВ 


RBW_IN_WIN 


| Name | 
е SOUT 8 t 
ee И КИЕК Е ЕВ В ОЗ В В С Е Е А С 


Field Name Type | Reset | Description 
Value 


RBW_IN_WIN [81: 0] La 32'h0 | Read bandwidth in the counted window (Byte) 


6.8.5.2.20  RLATENCE IN WIN 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


RLATENCE_IN_WIN 


RLATENCE_IN_WIN 
We a 


Field Name Type | Reset | Description 
Value 


RLATENCE_IN_WIN | [31:0] | RO |3290 | Read latency in the counted window 


Feras 
УЗЕ ЕЕЕ ee C — 7-22 


6.8.5.2.21 — WTRANS ІМ WIN 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ruw—wFFr 


WTRANS_IN_WIN 


Type 


w w 
БЕ ЛЕНЕЛЕЛЕЯГИЕЗЕМЕЛЕЛЕЛЕНЕНЕНЕНЕНЕЯ 
ШСЕБЛЕЛЕЛЕЛЕЛЕЛЕЖЛЕНЕЛЕ ЕЛЕНЕ ИЕЛЕНЕ 


WTRANS_IN_WIN 


| Name | 
"iw w ss 
ОССЕ С ee Е ВС ПЕС ДЕСЕ ee ee 


Field Name Type | Reset | Description 
Value 


WTRANS IN WIN | [31:0] | RO |32%0 | Write transactions in the counted window 


6.8.5.222 WBW_IN_WIN 


Description: 
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ЕСЕБІНЕН ЕГІ” "ТТІ СЕ: 0] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruya 


WBW_IN_WIN 


WBW_IN WIN 
Tyee оом | 
везе [о | ооо о1о [о {о [о [ооо ооо (о | 


Field Name Type | Reset | Description 
Value 


WBW. IN. WIN [31:0] | RO |3290 | Write bandwidth in the counted window (Byte) 


ЕЛ ЕЛЕЛЕНЕЕБШЕЛЕЛЕ ЕЖЕЛ ЖЕЛЕЛЕЖЕНЕН 
юе _  __ 2 ^ ЕСО 


6.8.5.2.23 У/ЛАТЕМСЕ ІМ WIN 


Description: 


m [зт [э [э [ж] [в 2 [ж [= [т [ж [э e [r [зв 


WLATENCE_IN_WIN 


Type 


< w 
Б ЛЕНЕЛЕЛЕЯГИЕЗЕНЕЛЕЛЕЛЕНЕНЕНЕНШЕНЕЯ 
ШСЕИБЛЕЛЕЛЕЛЕЛЕЛЕЛЕИ ЛЕ ЕЛЕНЕ ИЕЛЕНЕ 


МЛ АТЕМСЕ IN. WIN 


| Name | 
е w us 
ELZIENENESEWERXESXEBSESESEISENEZZENIEZENEN 


Field Name Type | Reset | Description 
Value 


WLATENCE IN WIN | [31:0] | ВО |32'h0 | Write latency in the counted window 


6.8.5.2.24 РЕАКВУ/ IN WIN 


Description: 
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PEAKBW_IN_WIN 


ww ws 
LER To D saj Е СЕВ Е И В Е Е pol 
ЕЕ А ЕЕ REC Е ЗВ EE ЕС Е ВСВ ВАС 
СО = Se 2-72-22 


PEAKBW_IN_WIN 


Field Name Type | Reset | Description 
Value 


PEAKBW IN WIN | [31:0] | RO |3290 | The peak bandwidth in the counted window 


6.8.6 Application Note 


Besides monitoring the AMBA bus, the monitor also integrates the other two features, one is a 
performance counter, which can calculate the transaction number, or data number transferred through 
the bus during a certain part of time; the other is transactions store buffer, the buffers depth is 4 for 
read and write transactions and read and write data respectively. 


There are two ways to decide the calculation time. 


1> Set CNT_WIN_LEN = 0; The calculation time is decided by the set 
CHN_INT.CNT_INTERNAL_START = 1 to start the calculation, and set 
СНМ INT.CNT INTERNAL START = 0 to end the calculation. 


Register setting example: 


0x00 = 0x30000013;  // Interrupt and counter clear 
0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0х10 = 0х00000000 

0х14 = 0х00000000 

0х18 = 0х00000000 

0х1с = 0x00000000 

0х20 = 0х00000000 

0х24 = 0х00000000 

0х28 = 0х00000000 

0х2с = 0х00000000 

0x30 = 0х00000100; //ИсК_топ = 400MHz, peak_window=256*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 


0x00 = 0x10000003; // end the calculation 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 248 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | SC9832 Device Specification 


Read regiters 0x44 ~ 0x5C to get infomation 


2> Set CHN_INT.CNT_INTERNAL_START = 1, The calculation time is decided by the register of 
CNT_WIN_LEN, when the calculation is finished, an interrup will be generated. 


Register setting example: 


0x00 = 0x30000013; // Interrupt and counter clear 

0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0х10 = 0х00000000 

0х14 = 0х00000000 

0х18 = 0х00000000 

Ох1с = 0x00000000 

0х20 = 0х00000000 

0х24 = 0х00000000 

0х28 = 0х00000000 

Ох2с = 0x17D78400; //If сік топ = 400MHz, cnt мтаом=0х17078400*2.5 = 1 $ 
0x30 = 0х00000100; //ИсК_топ = 400MHz, peak_window=0x100*2.5 = 640 ns 
0x00 = 0x1000000B; //start the calculation 

After 1 second, a interrupt will be generated, and the calculated counters will be hold. 
Read regiters 0x44 ~ 0х5С to get infomation 


6.9 AHB Bus Monitor 


In AP System, there are 3 AHB bus monitors for masters located on main matrix, shared 
with mux as illustrated below. 


DMA USB- | USB- 
DAP СА 
= r! R у SDIO 0 | SDIO 1 | $002 | eMMC | NANDC OTG | HSIC 
| | ы, эь T E [ i T 1 ТП | T ii 
М0 М1 M2 M3 M4 М5 М6 М7 М8 М9 М10 
ар main mtx 
S1 S2 S0 S3 


Bus monitors base address as below: 


Base Addr Range Addr Map Description 
0х20Ғ0 0000 ~ Ox20FF FFFF BUSMONO Control Register 
0x2100 0000 - 0x210F FFFF BUSMON 1 Control Register 


0x2110 0000 ~ 0x211F FFFF BUSMON 2 Control Register 
0x300A 0000 ~ 0x300A FFFF PUB AHB ВУЗМОМ6 (64KB) 


6.9.1 Overview 


Bus monitors could monitor the bus access and provide the interrupts when a target 
data reading from or writing to a target address. Only CHN INT register(0x00) could 
be cleared after reset, other registers would not be effected by reset. 
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Besides, bus monitors provide the bus usage to analyze system performance. 


6.9.2 Features 
This bus monitor supports the following features: 


@ Support AMBA AHB bus Read and Write monitoring; 

e Support AHB byte/half-word/word access monitoring; 

e Support AHB 32-bit/64-bit data bus monitoring, by 32-bit/64-bit data mask; 

ө Support AHB 32-bit address space monitoring, for any address between minimal and 
maximum setting; 

ө Support interrupt raw/mask status and interrupt enable; 

e Support triggered HADDR/HDATA/HSIZE/HBURST status. 

@ Support performance couters which can calculate the read/write transactions, 
throughput, and latency in the specific peroid; It can calculate the specific read/write 
transactions; It can calculate the peak number of read/write transactions and 
throughput 

ө Support depth-4 transactions store buffer for read and write transactions and read 
and write data respectively 


6.9. Signal Description 
6.9.4 Function Description 


6.9.5 Control Registers 


6.9.5.1 Conirol Register Address Map 


Offset 
Address Register Name Register Description 


|0х0000 | [0x0000 |OHNINT | INT | Channel interrupt configure. = | Дш | Channel interrupt configure. = 


DATA_MIN_H32 
0x0018 (Reserved for 32 bit Minimum data for monitoring, high 32bit 


AHB bus) 


0x001C DATA_MAX_L32 Maximum data for monitoring, low 32bit 


DATA_MAX_H32 
0x0020 (Reserved for 32 bit Maximum data for monitoring, high 32bit 
AHB bus) 


0x0024 DATA MASK L32 Data mask for monitoring, low 32bit 


DATA MASK H32 
0x0028 (Reserved for 32 bit Data mask for monitoring, high 32bit 
AHB bus) 


0х002С СМТ WIN LEN Performance counter window length 
0x0030 PEAK WIN LEN Peak bandwidth window length 
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Offset . . Su 
Register Name Register Description 


6.9.5.2 Register Descriptions 
6.9.5.2.1 СНМ INT 


Description: 


0x0000 . (Reset to 0x0000 0000) CHN INT 


NT- 
BUF Res id 
КЕ A M e _ Reserved 
Tar 


ЕЕЕ ЕЕ І ЕЗ оа И 
КЕКЕКЕКШЕН ЕКЕШ Т 5  — 
ЕСС Е Е Е В ЕВЕ СЗ ЗЕ ЗЕ ВСВ ВИ 


CNT 
— — 


КЕСЕ ЕЗ 


Field Name Type | Reset | Description 
Value 
INT_MASK_STATUS [31] 1700 Interrupt Mask status and should be cleared 
by asserting INT_CLR; Only would be active 
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INT RAW STATUS [30] 150 Interrupt raw status and should be cleared 
by asserting INT_CLR; 

INT_CLR [29] ‘b Writing “1” to this bit will clear the interrupt 
raw status, and clear the performance 
couters. 

INT_EN [28] 0 : By default, disable busmon interrupt; 

1 : Enable busmon interrupt; 

BUFFER CLR [27] Writing “1” to this bit will clear the read/write 
command/data buffer; 

— === ANNUS 


BUF_RD_EN [25] 2'h0 0 : By default, disable buffer read; 
1 : Enable buffer read; In performance 
counter mode, enable counter readback in 
CNT WIN LEN register 

BUFFER EN [24] 'b 0 : By default, disable buffer store 
command/data; 
1 : Enable buffer store command/data; 

RD CONDITION CNT EN | [23] 0 : By default, disable condition counters 
read; 
1 : Enable condition counters read; 


Writing “1” to this bit will clear performance 
counter; 


Performance Counter Start 
Е : End counter; 
: Start counter; 


Performance Counter Enable For Specific 
Condition, If enable this mode, capture 
mode is disabled; 


0 : Disable condition counter; 
1 : Enable condition counter; 


Performance Counter Enable; 
0 : Disable counter; 
1 : Enable counter; 


Channel enable: 
0: by default, disable bus monitor; 
1: Enable bus monitor; 


6.9.5.22 СНМ СЕС 


Description: 
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0x0004 . (Reset to X) CHN CFG 


| ew [sr | 30 | 29 [28 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 | t9 | 10 | fT 16 


ADD 
Reserved BURST_CFG 


| Туре | RW 
x 


LE) —— ЕНЕ 
ЕЛЕИЕЛЕЛЕНЕЛЕНЕЛКИЕИЕЛЕНЕЛЕШЕИЕКИ ЕНЕ 


МА5 Size WRI | WRI 
MASTER_CFG Reserved TER SIZE_CFG Reserved TER TE. 
_ЕМ “д ЕМ 


Туре 


Field Name Туре | Reset | Description 
i? = 


ADDR_EXC_EN ES 1'bx Address Exclude Es MN Active High means 
monitoring the address less then ADDR MIN 
and larger than ADD MAX; 


3'hx AHB HBURST definition: 
3'b000 : Single; 

3'b001 : INCR; 

3'b010 : WRAP4; 

3;b011 : INCR4; 

3'b100 : WRAP8; 

3'b101 : INCR8; 

3'b110 : WRAP16; 
3'b111 : INCR16; 


1‘bx HBURST type monitoring enable: 
0 : Disable HBURST monitoring; 
1 : Enable HBURST monitoring; 


BURST CFG [19:17] 


un oT 
MASTER CFG [15:12] ви Дх 


Reserved. 


uro ES 
3‘hx AHB HSIZE monitoring: 
000: Byte; 
001: Half-word; 
010: Word; 
Others: reserved. 


SIZE_EN HSIZE type monitoring enable; 
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0 : Disable HSIZE monitoring; 
1 : Enable HSIZE monitoring; 


| s= nF ss 


WRITE CFG [1] RW | 1'bx HWRITE for monitoring: 
0 : HWRITE = 1'b0, read transaction; 
1: HWRITE = 1'b1, write transaction; 
WRITE_EN RW 1‘bx HWRITE type monitoring enable; 
0: Disable HWRITE monitoring; 
1 : Enable HWRITE monitoring; 


6.9.5.23 — ADDR MIN 


Description: 


0x0008 . (Reset to X) ADDR MIN 


Eres] sempe pe ene es ze eene n t] EH ERG] 
Name] м 


ADDR MIN 


ADDR MIN 


Field Name Type | Reset | Description 
Value 


ADDR MIN [31:0] |RW | 32'hx | AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


6.9.5.24  ADDR MAX 


Description: 
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0х000С . (Reset to Х) ADDR_MAX 


| Bit_| at | 30 | 29 | 20 | 27 | 26 | 25 | 26 | es | 22 | 21 | 20 | 19 | 8 | 17 | 16 | 
ЕЕ 


ADDR_MAX 


Type 


ADDR_MAX 


J> O 
нен е EE у е ке ELE e ж С 
= IER 7 

Value 


ADDR MAX [31:0] |RW |32'hx | AHB maxium address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


6.9.5.25  ADDR MASK 


Description: 
Pen [о [29 Га [27 [28 [25 [24 [з [22 [т [ж ае [в [и [зв] 
[I т л шы, 


Туре 


ADDR_MASK 


Field Name Type | Reset | Description 
Value 
ADDR_MASK [31:0] |RW | 32'hx | Address mask, active high makes the address 
of corresponding bits to be masked, and ignored 
during comparation. 


6.9.5.2.6 РАТА MIN 132 


Description: 
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KCHEREJEIJEIJEI2ESEIERESESEREREREREES 
ru wr 


DATA MIN 


Type 


DATA MIN 


ЕЕ ЕЕЕ HM O 
LEER ЗЕ Е ЗВ е EE ER ELE ES EO EIE EIN GL 
= IER с 

Value 


DATA MIN L32 [31:0] |RW |32'hx | AHB minimal DATA for monitoring, low 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


6.9.5.27 | DATA MIN H32 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
| — m 


DATA MIN 


Type 


DATA MIN 


Field Name Type | Reset | Description 
Value 
DATA. MIN H32 [31:0] | RW |32'hx | AHB minimal DATA for monitoring, high 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


6.9.5.2.8 DATA MAX L32 


Description: 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 256 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
| — > --- 


DATA_MAX 


Type 


DATA_MAX 


ЕЕ ЕЕЕ — J> 8 
нн е ЗЕ RRE ERRE Е ЗВ ES ЕС ж С 
= p pep 0 

Value 


DATA MAX_L32 [31:0] | RW | 32'hx | AHB maxium Data for monitoring, low 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


6.9.5.2.9 DATA MAX H32 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
С KR 


DATA MAX 


Type 


DATA MAX 


Field Name Type | Reset | Description 
Value 
DATA MAX H32 [31:0] |RW | 32'hx | AHB maxium Data for monitoring, high 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


6.9.5.2.10 DATA MASK L32 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
С д мм --- 


DATA MASK 


Type 


DATA MASK 


Field Name Type | Reset | Description 
Value 
DATA MASK L32 [31:0] | АМ | 32'hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. , low 32 bit 


6.9.5.2.11 DATA MASK H32 


Description: 
Reset to 
| Bit зт (зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 
e M 


DATA_MASK 


DATA_MASK 


Field Name Type | Reset | Description 
Value 
DATA_MASK_H32 [31:0] | АМ | 32'hx | Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. ,high 32 bit 


6.9.5.2.12 СМТ WIN LEN 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ru 


CNT_WIN_LEN 


CNT_WIN_LEN 


Preset [°] TP Ir P PE PI P PP | 


Field Name Type | Reset | Description 
Value 


CNT_WIN_LEN [31: 0] Performance counter window length 


6.9.5.213 РЕАК WIN LEN 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 
С 


РЕАК WIN LEN 


Type 


PEAK WIN LEN 


ші 
Preset [e ЕЕК 


Field Name Type | Reset | Description 
Value 


РЕАК WIN. LEN [31: 0] Peak bandwidth window length 


6.9.5.2.14 MATCH ADDR 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LINE ООО 


MATCH_ADDR 


Fena e Е ЕТС ЗВ EE LE Е ВСВ ВВ 
шо _ I а 


MATCH_ADDR 
I wn 


Field Name Type | Reset | Description 
Value 


MATCH_ADDR [31: 0] С 3290 | Captured Address, which triggered interrupt; 


6.9.5.2.15 MATCH_CMD 


Description: 


Cm [s Tw] [v [: [ST [5 [2 [4 T9 | S] [ L6. 


MAT 
CH | MATCH SIZ MATCH BU 
Reserved WRI E RST MATCH_MASTER 


TE 
т ee s o | =o | m 
ШЯ ——J— .— KEREREBEBERERERBERES 
ТЖЕ О В ЕЕ ТЗ RR ES r RECS 


Reserved 


| 0] 
LIEN 


= a -- 
Value 
Oo i ea o [me Е 
[macn sze ея [RO [To [AHB wte ofthe matched таванот — — | 
матон size Гезал [но [по | AHB size ofthe matched vansacion — | 
матон BURST — [тәй [но [опо |AHB Burst type oi tne matched varsacion — | 
[WATORIEN [пәле [но | ano |Анв Burst lengir of the matched vansacion | 
[ wy mo [o авна 
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6.9.5.2.16 MATCH_DATA_L32 


Description: 


n Ree 
C 


MATCH_DATA 


Field Name Type | Reset | Description 
Value 
MATCH DATA 132 | [31:0] | 32'h0 | Captured Data, which triggered interrupt; low 32 
bit 


6.9.5.2.17 МАТСН РАТА НЗ2 


Description: 


n Ree 
C 


MATCH_DATA 


MATCH_DATA 


ОИ 
ІЕНЕНЕНЕНЕНЕН ЕН 


Field Name Type | Reset | Description 
Value 
MATCH DATA H32 | [31:0] 3280 | Captured Data, which triggered interrupt; high 
32 bit 


6.9.5.2.18 RTRANS_IN_WIN 


ЛЕ PERE ae О r LR RI 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


RTRANS ІМ WIN 


RTRANS ІМ WIN 
Tee ?/]7]Sg 


Field Name Type | Reset | Description 
Value 


RTRANS IN WIN [31: 0] С 3270 | Read transactions іп the counted window 


ЕЕ А ЕЕ rae ЕС Е ВСВ ВЕ 
шо 2-2 шаа 7-22 


6.9.5.2.19 RBW ІМ WIN 


Description: 
0x0048 . (Reset to 0x0000_0000) 


_- (Reset to oxoo00_0000) — P Nu | Few N win | 
Br [зт зо | 20 [28 | 27 | 26 25 | 24 оз | 22 | 20 | 20 | t9 | 18 | t7 | 16 | 
Name] м 


RBW_IN_WIN 


Type 


ОЗОН 
| ЕАС СЕЕ ЗЕ Е Е Е ЕВ ЕЯ 
pew Е a В ЗВ И С КЗ ЕС ВЕ Е ВСВ 


RBW_IN_WIN 


| Name | 
е SOUT 8 t 
ee И КИЕК Е ЕВ В ОЗ В В С Е Е А С 


Field Name Type | Reset | Description 
Value 


RBW_IN_WIN [81: 0] La 32'h0 | Read bandwidth in the counted window (Byte) 


6.9.5.2.20  RLATENCE IN WIN 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


RLATENCE_IN_WIN 


RLATENCE_IN_WIN 
We a 


Field Name Type | Reset | Description 
Value 


RLATENCE_IN_WIN | [31:0] | RO |3290 | Read latency in the counted window 


Feras 
УЗЕ ЕЕЕ ee C — 7-22 


6.9.5.2.21 — WTRANS IN WIN 


Description: 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ruw—wFFr 


WTRANS_IN_WIN 


Type 


w w 
БЕ ЛЕНЕЛЕЛЕЯГИЕЗЕМЕЛЕЛЕЛЕНЕНЕНЕНЕНЕЯ 
ШСЕБЛЕЛЕЛЕЛЕЛЕЛЕЖЛЕНЕЛЕ ЕЛЕНЕ ИЕЛЕНЕ 


WTRANS_IN_WIN 


| Name | 
"iw w ss 
ОССЕ С ee Е ВС ПЕС ДЕСЕ ee ee 


Field Name Type | Reset | Description 
Value 


WTRANS IN WIN | [31:0] | RO |32%0 | Write transactions in the counted window 


6.9.5.222 WBW_IN_WIN 


Description: 
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ЕСЕБІНЕН ЕГІ” "ТТІ СЕ: 0] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruya 


WBW_IN_WIN 


WBW_IN WIN 
Tyee оом | 
везе [о | ооо о1о [о {о [о [ооо ооо (о | 


Field Name Type | Reset | Description 
Value 


WBW. IN. WIN [31:0] | RO |3290 | Write bandwidth in the counted window (Byte) 


ЕЛ ЕЛЕЛЕНЕЕБШЕЛЕЛЕ ЕЖЕЛ ЖЕЛЕЛЕЖЕНЕН 
юе _  __ 2 ^ ЕСО 


6.9.5.2.23 У/ЛАТЕМСЕ ІМ WIN 


Description: 


m [зт [э [э [ж] [в 2 [ж [= [т [ж [э e [r [зв 


WLATENCE_IN_WIN 


Type 


< w 
Б ЛЕНЕЛЕЛЕЯГИЕЗЕНЕЛЕЛЕЛЕНЕНЕНЕНШЕНЕЯ 
ШСЕИБЛЕЛЕЛЕЛЕЛЕЛЕЛЕИ ЛЕ ЕЛЕНЕ ИЕЛЕНЕ 


МЛ АТЕМСЕ IN. WIN 


| Name | 
е w us 
ELZIENENESEWERXESXEBSESESEISENEZZENIEZENEN 


Field Name Type | Reset | Description 
Value 


WLATENCE IN WIN | [31:0] | ВО |32'h0 | Write latency in the counted window 


6.9.5.2.24  PEAKBW IN WIN 


Description: 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 


PEAKBW_IN_WIN 


PEAKBW_IN_WIN 
Te | 


Field Name Type | Reset | Description 
Value 


PEAKBW IN WIN | [31:0] | ВО |3290 | The peak bandwidth in the counted window 


ono ЕВ ЕЯ Е ЗВ EE ЕС Е ВСВ ВЕ 
СО = Se 2-72-22 


6.9.5.2.25 Везегуеа 

6.9.5.2.26 Везегуеа 

6.9.5.2.27 BUS РЕЕК 
Description: 


ЕСТЕН ЕТТІ: | РЕ] 
вк э Гэгээ [ә Г | [ж [э [з [ [ж | [8] т Ге 
C 


Reserved 


Type 
== ШШШ rr rr rr 
cewe s s s В В ИКЕ ЕВ Е А у 


Reserved Reserved HTRANS 


RO 


Field Name Type | Reset | Description 

Value 
шз [no [om es 
HTRANS [2:1] [во |2Һ0 | HTRANS 
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6.9.6 Application Note 


6.9.6.1 Computing Method of Capture Mode 


The busmon is in Capture Mode When CHN INT.CNT EN is set to 1700. The capture method is 
described below: 


@ Selection between write channel and read channel: 


CHN_CFG.WRITE_EN | CHN_CFG.WRITE_CFG | Channel 

0 X read and write channel both. 
1 0 read channel 

1 1 write channel 


e When SIZE ЕМ іѕ set to 0, it means that SIZE CFG is ignored, so as BURST EN. 
@ The address is hit when 
B — ADDR MIN x address & (ADDR MASK) < ADDR МАХ 
€ address here means AWADDR or ARADDR. 
ө = The data is hit when 
B DATA MINxdata & (~DATA_MASK)<DATA_MAX 
€ data is from HWDATA ог HRDATA, and is right-aligned to LSB based оп HSIZE 
and HADDR[2:0]( HADDR[1:0] when data bus is 32bit wide). 
ө The interrupt is generated when address is hit AND data is hit. 


6.9.6.2 Performance Counter 


Besides monitoring the AMBA bus, the monitor also integrates the other two features, one is a 
performance counter, which can calculate the transaction number, or data number transferred through 
the bus during a certain part of time; the other is transactions store buffer, the buffers depth is 4 for 
read and write transactions and read and write data respectively. 


There are two ways to decide the calculation time. 


3» Set CNT WIN LEN = 0; The calculation time is decided by the set 
CHN INT.CNT INTERNAL START = 1 to start the calculation, and set 
CHN INT.CNT INTERNAL START - 0 to end the calculation. 


Register setting example: 


0x00 = 0x30000013; //Interrupt and counter clear 
0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0х10 = 0х00000000 

0х14 = 0х00000000 

0х18 = 0х00000000 

Ох1с = 0x00000000 

0х20 = 0х00000000 

0х24 = 0х00000000 

0х28 = 0х00000000 

0х2с = 0х00000000 

0x30 = 0х00000100; //ИсК_топ = 400MHz, peak window-256*2.5 = 640 ns 
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0x00 = 0x1000000B; // start the calculation 


0x00 = 0x10000003; // end the calculation 
Read regiters 0x44 ~ 0x5C to get infomation 


Set CHN_INT.CNT_INTERNAL_START = 1, The calculation time is decided by the register of 
CNT_WIN_LEN, when the calculation is finished, an interrup will be generated. 


Register setting example: 


0x00 = 0x30000013; // Interrupt and counter clear 

0x04 = 0x00000000 

0x08 = 0x00000000 

0х0с = OxFFFFFFFF 

0х10 = 0х00000000 

0х14 = 0х00000000 

0х18 = 0х00000000 

Ox1c = 0x00000000 

0x20 = 0x00000000 

0x24 = 0x00000000 

0x28 = 0x00000000 

0х2с = 0x17D78400; //If clk mon = 400MHz, cnt мпаом=0х17078400*2.5 =1 s 
0x30 = 0x00000100; // If clk_mon = 400MHz, peak_window=0x100*2.5 = 640 ns 
0x00 = 0x1000000B; // start the calculation 

After 1 second, a interrupt will be generated, and the calculated counters will be hold. 
Read regiters 0x44 - 0x5C to get infomation 


6.10 General Purpose Timer 


Base Addr Range Addr Map Description 
0x4005 0000 ~ 0х4005 FFFF AON Timer (64KB) 


0x4022 0000 - 0x4022 FFFF AP TimerO (64KB) 
0х4033 0000 ~ 0x4033 FFFF AP Timer1 (64KB) 
0x4034 0000 - 0х4034 FFFF AP Timer2 (64KB) 


6.10.1 Overview 


The module includes three general-purpose asynchronous timers. AP Timer instant 2 
timers which generate int req ap їтго and int req ap tmr1, AP Timer1 instant 2 timers 
which generate int req ap tmr2 and int req ap tmr3, AP Timer2 instant 1 32K timer 
which generate int req ap tmr4. 


6.10.2 Features 


ө 32-bit decreasing counter 
@ Support one-time mode and period mode 
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6.10.3 


6.10.4 


6.10.4.1 


V1.0 


Support configurable counting value 

Can be used as wakeup source during deep sleep 

Support single read : no need to double read when reading counter value 
Support multiple load : no need to check busy bit before load tmr 


Support read counter value immediately after loading tmr: once tmr is loaded, the 
counter value is updated immediately 


Signal Description 
Null 


Function Description 

tmrfull_top provides three general-purpose timers. Timer 0/1/2’s frequency is 
independent; generally it is 32.768KHz RTC clock, or other clock such as 26MHz. The 
frequency determines its frequency, if it’s 32.768KHz, the precision is 30.5us. If is 
26МН2, the precision is 38.461ns. These three timers can be controlled 
independently. 


Each asynchronous Timers 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating 
modes: one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. This interrupt is hold until software 
clears it by writing corresponding clear bit. The counter also stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. Then counter goes back to setting 
value again, and continues to decrease from setting value. The interrupt will hold until 
software clears it by writing corresponding clear bit. 


If trigging clock is RTC clock, these two timers can be used to wake up system during 
deep sleep. 


For RTC clock triggered timer, since the frequency of clk_rtc is much slower than that 
of PCLK, there are three issues in the r1p0 version of timer, the solution also list here: 


> Double read to read counter value: in rip0, counter value belongs to сік rtc 
domain, but it connect to PCLK directly, so when read the counter value, 
metastable state may occur, and the read result is wrong. In r1p0, double read is 
utilized to solve the problem. It read the counter value for two times(double read), 
if the two result is same, no metastable state is occurred, if they are different, 
metastable may be occurred so software should discard the read result and 
double read again until the results is same. So we can see that double read solve 
the problem of metastable at the cost of increasing software complexity. 
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Read 
start 


Read counter value 


Read counter value 


Read finish 


Figure 6-18 Double read flow 


» Solution to double read: In г2ро, а 32bit counter named tmr cnt shdw is used 
to solve this problem. It is in PCLK domain and once the tmr cnt value (сіК rtc) 
changes; it will also follow the change. Just as its name, it is the shadow of 
tmr cnt value which reflect the tmr cnt value accurately. Since it is in PCLK, 
metastable state can be avoided. In the case of deep sleep. PCLK is closed, 
tmr cnt shdw also stop following. Once PCLK is open, it quickly updates its value 
in 3 PCLK cycle. Figure 6-19 is the diagram of this solution, Figure 6-20 is the 
waveform of the updating process. Figure 6-21 illustrates the updating process 
when PCLK is closed. 


PCLK domain 


tmr cnt shdw 


clk rtc domain 


Da 


| 


double sync 


| 


tmr_cnt_upd 


tmr_cnt_value 


Figure 6-19 Principle of tmr_cnt_shdw 
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clk rtc 


tmr ent value | 55 54 53 ) 


tmr cnt upd 


PCLK | 


tmr cnt upd syncd 


tmr cnt shdw | 55 | 54 | 53 


Requirement: 
tmr_cnt_value should be stable before the first load(Synthesis at 26M) 


Figure 6-20 waveform of tmr_cnt_shdw (PCLK open) 


clk rtc 


tmr cnt value | 55 54 53 ) 


tmr cnt upd 


PCLK | PCLK close 


tmr_cnt_upd_syncd 


tmr_cnt_shdw | 55 | 53 ) 
Figure 6-21 waveform of tmr_cnt_shdw (PCLK close) 


> Check busy bit before any load: in r1p0, one bit signal tmr Id reg is used to 
record the load operation. When there is a load, tmr Id reg will toggle (0-21 or 
1->0) which indicate a new load is taken place. However, tmr ld reg should hold 
this value until the load value is successfully loaded into counter which belongs to 
сік rtc. If not, tmr Id reg will toggle back to original status which forms а narrow 
pulse that cannot be sampled by сік rtc. That is to say, clk rtc will not know а 
new load is happen. To avoid this problem, a busy bit named tmr Id busy is 
provided to indicate that timer is now busy with loading; further loading should not 
happen in this period. So this method confines the software by not allowing 
loading when tmr. Id busy is 1. Figure 6-22 demonstrates that when tmr Id busy 
is 1, no load is permitted. 
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PCLK | 


apb wr ld 
tmr ld value ( 0 55 ) 


tmr ld reg 


tmr ld busy load forbidden 


clk rtc 


tmr cnt value ( 00 55 | 
Figure 6-22 Check busy bit 


> Solution to check busy bit: In r1p0, 1-bit signal tmr Id reg is used to record the 
load status, if multiple load occurs in a short time, it may miss the status. 
Therefore, a 8-bit signal tmr Id idx in PCLK domain is used here to solve the 
problem. Whenever software write the tmr Іа value, tmr ld idx increase 1 to 
indicate that a new load is taken place. In clk rtc domain, there is also 8-bit signal 
named tmr Id idx shdw rtc, which is the shadow of tmr Id idx in сік rtc domain. 
When a new load happen, tmr Id idx and tmr Іа idx shdw are different, then 
tmr Іа idx shdw and tmr cnt value will update at the same time. Figure 6-23 is 
the circuit diagram, Figure 6-24 is the waveform of single load, from which we can 
see that maximum delay between tmr Id value and tmr cnt value is 5 clk rtc 
delays. Figure 6-23 is the waveform of multiple loads, notice that we no longer 
check tmr Id busy, instead, we have multiple loads in a short time and the last 
load value (77) is loaded. 


PCLK domain clk rtc domain 


tmr ld idx 


JE tmr ld idx shdw. rtc 


tmr ld idx upd 


sig sync 


tmr ld value 


[ox tmr cnt value 


Figure 6-23 Solution of multiple load 
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PCLK | 


apb wr ld 


tmr ld value ( 0 55 


tmr ld idx upd 


tmr ld idx upd syncd 


сік rtc Á A A A A 


tmr_cnt_value | 00 | 55 54 53] 
Maximum delay is 5 clk rtc 
Figure 6-24 Single load 
PCLK | 
apb wr ld 
tmr ld value ( 0 [55] 66 | TI 
tmr ld idx upd 
tmr ld idx upd syncd 
clk rtc Á Á Á А і 
tmr_cnt_value | 00 | 77 76 75 | 


Last load value(77) is loaded'into tmr. cnt value 
Figure 6-25 multiple load 


» Waiting before read counter value: In software, write and then read is 
commonly used to check whether a register is written correctly. However, when 
this method is used in timer, more attention should be paid. Because the load 
need 3 clk rtc to finish, read value before that is illegal. Furthermore, there is no 
signal to indicate load is finish. Software has to count 3 clk rtc by itself or wait 1 


сік rtc after tmr Id busy change to 0. 


PCLK | 


apb wr ld 


© 


tmr ld value 55 


tmr ld reg 


tmr ld busy 


clk rtc 


tmr cnt value 


O0(old value) 55(new value) ) 


Figure 6-26 Wait 3 cycle to get new value 
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> Solution to Waiting: The solution is based on the knowledge that before load is 
done, we can use tmr ld value for read, and after load is done we can use 
tmr cnt shdw. To determine when the load is done, we sync tmr Id idx shdw rtc 
back to PCLK domain, and the synced signal is tmr Id idx shdw рак. If 
tmr ld idx shdw рсік is equal to tmr Іа idx, current load is done (tmr loading = 
0). This method works in the case of PCLK closed or auto-gated. After PCLK is 
open again, tmr Id idx shdw pclk can quickly sample the tmr Іа idx shdw rtc 
and tmr loading is updated. This only needs three PCLK. Usually software read 
happens after that period of time, so the read result is accurate. In Figure 6-28, 
the signal synchronization circuit using shadow mechanism circuit is not showed 
for simplicity. 


tmr loading 


tmr cnt shdw ч 


> 0 


m tmr cnt read 


tmr ld value 


Figure 6-27 Solution to wait certain time 


PCLK domain | clk_rtc domain 
| 
tm Lx аре < | 
| 
| 
tmr_loading P= | 
ж |= | 
< | 
| 
| 
tmr ld idx l > ———>» tmr_ld_idx_shdw_rtc 
| 
| 
| 
tmr ld value | > — tmr_cnt_value 
| 
| 


Figure 6-28 Waveform of tmr_loading 


6.10.5 Control Registers 


6.10.5.1 Memory map 
ARM base address: 


Тітего: 
Offset m 
aimes [Name Dee 000000002 
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Offset mn 

Шана [Name Овор 000000002 
0х0000 TIMERO_LOAD TimerO load value 
0x0004 TIMERO VALUE TimerO counter value 


0x0008 TIMERO CTL TimerO control registers(add tmr new) 
0x000C TIMERO INT Тітег0 interrupt 
0x0010 TIMERO CNT RD TimerO counter value for read(new added) 


Timer: 


mune [ee — 


Timer2: 


Offset М 
aimes [Name mo | 


0х0040 TIMER2_LOAD Timer2 load value 


0x0044 TIMER2_VALUE Timer2 counter value(add tmr_new) 
0x0048 TIMER2_CTL Timer2 control registers 
0x004C TIMER2_INT Timer2 interrupt(add tmr_new) 


6.10.5.2 Register Descriptions 


6.10.5.2.1 TIMERO_LOAD 
Description: TimerO load value 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


timerO load 


timerO load [31:0] RW 3270 TimerO load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In periodic mode, this value is 
each counting start number. 


6.10.5.2.2 TIMERO VALUE 


Description: TimerO counter value 


ICNEREXERERESEREIJEREIEJEREREREREAKI 
СЕНТИ 


timerO value 
| B 15 | 3 | 12 0|] 9 [8|7|6]|5[|2|3|2|1|0 


| Name | timerO value 
Type 


timerO value [31:0] 3270 Тітег0 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
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APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.10.5.2.3 TIMERO CTL (add tmr new) 


Description: TimerO control registers 
| Bi зт | зо 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


El timer pe 
DEB El n 01 н ШЕШН 


Reserved 


timerO_new | TimerO version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timerO new-1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timerO new-1. 


timerO run TimerO open bit 
0: timer stops 
1: timer runs 


timerO mode TimerO mode select 
0: one-time mode 
1: period mode 


Reserved 
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6.10.5.2.4 TIMERO INT 


Description: Тітег0 interrupt 
0х000С Титего interrupt (Reset 0х0000 0000) TIMERO_INT 


| ei [sr ioo | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lio | 17/16, 


Reserved 


ПРО: ООО 
Peset | В В ПС ОКОВ В О СИ ОЗ t PU t P СВ Е ВО О Lr] 
E шы 


ы 


[туре | аЗ 
L3 O O O OOOO ммм 


Reserved 


timerO Іа busy ! TimerO load busy status 


0: Timer is ready for new 
loading 
1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 

This bit is set after a new 
loading, and lasts two or three 
ВТС clock cycles, about 60us - 
92us. 


timerO int clr Тітег0 Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timerO int mas TimerO interrupt masked status 
k sts 


timerO int raw Тітег0 interrupt raw status 
_sts 


timerO int en Тітег0 interrupt enable 


6.10.5.2.5 TIMERO CNT RD (New added) 
Description: TimerO counter value for read 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
C 


timerO cnt rd 


timerO cnt rd [31:0] 32710 Тітег0 counter value for read. 
Only valid when tmr_new = 1. If 
tmr_new = 0, don’t read this 
register. 
This read-only register indicates 
current counter value. 
The advantage of this register is 
software can read the counter 
value immediately after load, 
without waiting for the load 
done. Also, software just needs 
to read once instead of double 
read. 


6.10.5.2.6 TIMER1_LOAD 


Description: Тітегі load value 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae == 
ПЕ С ОС С СО ОСЗ ОСЗ ОС ОС ОС ОС ОС ОС О ОС ОСЗ С 
ЕСИК ЛЕЧЕК A ЧЕ ЕСКЕ 


timer1_load 


ret DP PPP [e [o o [e [e To ОС [e [e [e | 


timer1_load [31:0] 32'h0 Timer1 load value 
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Write to this register will reload 
the timer with the new value. 


In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


6.10.5.2.7 TIMER1 VALUE 


Description: Timer1 counter value 
0x0024 Timer1 counter value (Reset 0x0000 0000) TIMER1 VALUE 


| Bit_| a1 | 90 | 29 | 20 | 27 | 26 | 25 | 24 |283 | 22 | 21 |2 | 19 | 8 | 17 | 06 | 


timer1_value 


timer1_value 


SSH FA В Е ae Е В m: 


Туре 


кенете | . value [31:0] 3270 Timer1 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.10.5.2.8 TIMER1 CTL(add tmr new) 
Description: Timer1 control registers 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


е 
то s Reserved 


ra ш ГІ 
[Fase Ты [rw uen Гиви — | 


Reserved 


Timer1_new ! Тітегі version 


0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer1_new=1, software 
must not check checking busy 
bit. Busy bit cannot be used 
when timer1_new=1. 


ітегі run Timer1 open bit 
0: timer stops 
1: timer runs 


timer1 mode Тітегі mode select 
0: one-time mode 
1: period mode 


Reserved 


6.10.5.2.9 TIMER1 INT 


Description: Тітегі interrupt 
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Reserved 


| Type | 


e fre о 
с К 
esame Ты [ow usine [oer — C| 


Reserved 


timeri ld busy | Timer1 load busy status 


0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 

This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


timer1_int_clr Timer1 Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timer1 int mas Timer1 interrupt masked status 
k sts 


timerl int raw Timer1 interrupt raw status 
_sts 


timerl int en Timer1 interrupt enable 


6.10.5.2.10 TIMER1 CNT RD(New added) 
Description: Тітегі counter value for read 
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Fm [seo [o [2 [2r [29 [2 [| 5 [5 [2 | 8 [9 | s e [т [е 
ru III 


timer1_cnt_rd 


timer1_cnt_rd [31:0] Fo | 32'h0 Same as timerO cnt rd 


6.10.5.2.11 TIMER2 LOAD 


Description: Timer2 load value 


ШСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ru —na NN 


Timer2_load 


ХЛЕНЕНЕНЕНЕНЕЕКПЕНИЛЕЛЕНЕНЕНЕНЕНЕН 
ШІИЕЛЕЛЕЛЕЛЕЛЕІКЕЕИЕЛЕНЕЛЕНЕНЕЛЕНЕН 


Timer2_load 
Type 


Timer2_load [31:0] RW 32'h0 Timer2 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


6.10.5.2.12 TIMER2 VALUE 
Description: Timer2 counter value 
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Fm [s [o [2 [27 [29 [25 [ [з [2 Га [9 | 5 [зв [лт [в 
ru — a 


timer2_value 


timer2_value [31:0] 32710 Timer2 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.10.5.2.13 TIMER2 CTL(add tmr new) 


Description: Timer2 control registers 


ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ruas - 


Reserved 


[31:9] 23'h0 Reserved 
Timer2 new [8] RW 1'h0 Timer2 version 
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0: timer use old behavior, this is 
for backward compatibility. 


1: timer uses new behavior, 
such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


When timer2_new=1, software 
must not check checking busy 


bit. Busy bit cannot be used 
when timer2_new=1. 


Timer2_run Timer2 open bit 
0: timer stops 
1: timer runs 


Timer2_mode Timer2 mode select 
0: one-time mode 
1: period mode 


Reserved 


6.10.5.2.14 TIMER2_INT 


Description: Timer interrupt 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
De == 


Reserved 
Type 


E  — —RE 


| Type | 


[31:5] 2770 Reserved 
Timer2_Id_bus | [4] RO 1'hO Timer2 load busy status 
y 0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
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value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 

This bit is set after a new 
loading, and lasts two or three 
counting clock cycles. 


Timer2_int_clr Timer2 Interrupt clear 


Write 2 to this bit to clear 
interrupt 


Timer2_int_ma Timer2 interrupt masked status 
sk_sts 


Timer2_int_raw Timer2 interrupt raw status 
_sts 


Timer2_int_en Timer2 interrupt enable 


6.10.5.2.15 TIMER2_CNT_RD(New added) 


Description: Timer2 counter value for read 
сви зт | зо | 29 | 28 | 27 | 26 | 25 (24 | 22 | 22 | 21 | 20 | | 18 | 17 | 16 | 
| Мате | Тітег2 спі га 


Мю 
EE ER ЕА ЕС ЕЕ Р ЕЕ ECCE ЕЕЕ ВС ЕА 
(БЕ В ES И ЕЕ Е ЗВ О | ЕЛЕСІ ЕЕ ЕТ 


Timer2 cnt га 


Type 


Timer2 cnt rd | [31:0] Fo | 32'h0 Same as timerO cnt rd 


6.10.6 — Application Notes 


6.10.6.1 RTC Clock Trigged Timers 


When software uses RTC clock trigged timer, it should set tmr. eb bit and tmr rtc eb 
bit in global control register. 

Before opening timerO run or timer1 run, software should configure all control 
registers — timerO load or timer load, timerO mode or timeri mode, timerO int en 
or тегі int en, timerO new or їтегі new. 
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6.10.7 


6.10.8 


V1.0 


Then timerO run or timer1_run is set to 1 to open corresponding timer. 


After receiving interrupt issued by a timer, software can check interrupt status by 
reading timerO int mask sts or їтегі int mask sts, and can clear interrupt by 
writing 1 to timerO int сіг ortimer1 int сіг. 


When software completes using RTC clock trigged timer, it should disable timerO run 
or timerl run firstly, then it disable tmr rtc eb and tmr eb in global control registers. 


Its IMPORTANT that there are 3-5 RTC clock cycles delay from setting timerO load 
or timer1 load to counter setting success(refer to Figure 6-24), that is, if N is 
configured in timerO load or timer1 load, real counting number is N+3 ог N+4 or N+5. 


When timerO new or timer1 new = 0, software must check timerO Id busy or 
ітегі ld busy before loading. 


When timerO new or timer1 new =1, software need not check timerO Id busy or 
timer1 Id busy. Loading is permitted at any time. Furthermore, software Must not 
check timerO Id busy or timer! ld busy.Since timerO Id busy or timer1 Id busy 
cannot be used when timerO new or timer! new -1.timerO ld busy or 
ітегі Id busy may stay at 1 all the time. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to O. 
When counter gets to 0, an interrupt is issued, and counter is reloaded by setting 
value, and then counter continues to decrease from setting value. 


Implementations 
Logic іп сік rtc domain should be synthesized at least 26M. 
In Figure 6-19, when tmr. cnt. value change, it will be sampled to tmr cnt shdw after З 


PCLK. So tmr. cnt. value must be stable before that. For safety, we require that all 
logic in clk rtc domain should be synthesized at 26M. 


Future Improvements 


ө If the timer is RTC clock triggered, and tmr. new-0, there аге 3-5 RTC clock 
cycles delay from setting timerO load or timer1 load to counter setting success 
because of different clock domains and usage of feedback, refer to Figure 6-23 
and Figure 6-24. 


€ In current design, when PCLK is closed, timerO cnt rd and timer1 cnt rd is not 
accurate. That is because the counter for waiting 3 сіК rtc is stopped when PCLK 
is closed. So the design cannot count how much time is used. 

e Thetmr ld idx only have 8 bits, can be longer to be тоге robust for high speed 
system. 


Spreadtrum Communications, Inc., Confidential and Proprietary 286 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


6.11 


6.11.1 


6.11.2 


6.11.3 
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Watchdog Timer 


Base Addr Range Addr Map Description 


0x4029 0000 - 0x4029 FFFF AP WDG (64K) 
0х4031 0000 ~ 0x4031 FFFF CA7 WDG (64K) 


Overview 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be 
used to issue system reset. 


Features 

€ RTC-clock trigged 

ФӨ  32-bit decreasing timer 

Ф Support 32-bit timer value loading 

ө Support reset mode for watchdog function 

e Support interrupt mode for debug function and timer function 

@ Support combined mode: first generate interrupt, and then generate reset. 

e Support single read : no need to double read when reading counter value 

Ф Support multiple load : no need to check busy bit before load tmr 

ө Support read counter value immediately after loading tmr: once tmr is loaded, the 


counter value is updated immediately 


Function Description 
After hardware reset, watchdog timer is З2ҺЕҒЕҒ FFFF. 


And after enabled, watchdog timer decreases from the reset value or from 
software-loading value. 


The counting step is one RTC clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then system 
reboots, and watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers 
and status also come back to reset value, except interrupt raw status. Interrupt raw status 
can be used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer gets 
to 0, an interrupt is issued, and then the timer is reloaded automatically. 


For combined mode, it can be considered as the combination of reset mode and interrupt 
mode. Interrupt will be generated first if software doesn't feed wdg. Then software should 
stop мад so that wdg reset is not generated. If software cannot response to this interrupt, 
then wdg reset will be generated finally when wdg cnt decease to 0 which reboots the 
entire system. 


After enabled, watchdog timer can be loaded at any time, and software should guarantee 
the timer is loaded before it decreases to 0. 


Reset mode is used as normal watchdog function. And interrupt mode is used as debug 
mode or as a generic periodic timer. 
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6.11.4 Control Registers 


6.11.4.1 Memory map 


Offset -— 

mes [Name o 0000000 
0х0000 WDG_LOAD_LOW Low 16 bit of watchdog load value 
0x0004 WDG_LOAD_HIGH High16 bit of watchdog load value 


0x0008 WDG_CTRL Watchdog control(add wdg_new 
wdg rst en) 


0x000C WDG INT CLR Watchdog interrupt clear(add мад rst с!) 


0x0010 WDG INT RAW Watchdog interrupt raw status(add 
wdg rst raw) 


0x0014 WDG INT MASK Watchdog interrupt masked status 


0x0018 WDG CNT LOW Low 16 bit of watchdog counter value 
0x001C WDG OCNT HIGH High16 bit of watchdog counter value 
0x0020 WDG LOCK Watchdog lock 


0x0024 WDG CNT RD LOW Low 16 bit of watchdog counter value for 
read(new added) 

0x0028 WDG СМТ RD HIGH High 16 bit of watchdog counter value for 
read(new added) 

0х002С WDG_IRQVALUE_LOW | Low 16 bit of watchdog irq value(new 
added) 

0x0030 WDG_IRQVALUE_HIGH | High 16 bit of watchdog irq value(new 
added) 


6.11.4.2 Register Descriptions 


6.11.4.21 WDG LOAD LOW 


Description: Low 16 bit of watchdog load value 
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Reserved 


wdg load low 


ms 
aen Е Е ЕИ ИКИ ИЕ О SS ЕШ ЕСА ОС Е БЕ ЛЕТ 
esame Ты [rw meme [oen — | 


[31:16] 16'h0 Reserved 
wdg load low [15:0] 16hFFFF wdg load low: low 16 bit of 
watchdog timer load value. 


Wadg load high: high 16 bit of 
watchdog timer load value. 


wdg load low and 


wdg load high are used 
together. 


Software should write 

wdg load high firstly, and then 
write wdg load low, because 
writing wdg load low can trig 
loading both wdg load low and 
wdg load high to watchdog 
counter, and writing 

wdg load high cannot trig this 
event. So software must 
guarantee wdg load high is 
ready when writing 

wdg load low. 


In reset mode, software should 
load new value before timer 
decrease to O. 


In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 


6.11.4.2.2 — WDG LOAD HIGH 


Description: High 16 bit of watchdog load value 
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Reserved 


rw :16] 16'h0 Reserved 
wdg_load_high | [15:0] 16180003 Зее wdg_load_low description 


6.11.4.2.3 WDG CTRL (add wdg new wdg rst en) 


Description: Watchdog control 


ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


[31:4] 28180 Reserved 


wdg_rst_en [3] RW 1'h0 Watchdog reset enable bit 
0: reset is disabled 
1: reset is enabled 
In reset mode and combined 
mode, this bit should be 1 
wdg_new [2] RW 1'h0 Watchdog version 


0: watchdog use old behavior, 
this is for backward 
compatibility. 

1: watchdog uses new behavior, 
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such as multiple loads without 
checking busy bit, only need to 
read once to get timer counter 
value. 


wdg_run Watchdog counter open: 
0: counter stops. 


1: counter runs. 


wdg_irq_en Watchdog interrupt enable bit 
0: interrupt is disabled 
1: interrupt is enabled 


In interrupt mode and combined 
mode, this bit should be 1 


6.11.4.2.4 — WDG INT CLR(add wdg_rst_clr) 


Description: Watchdog interrupt clear 


Pee [sro [2 [2 [2r [2 [25 [2 [25 [2 [5 [9 | 5 [e [ v [в 


Reserved 


wdg wdg 
Reserved _tst_ Reserved _int_ 
E E 


Reserved 


мад rst сіг ! Watchdog reset clear 
Write 1 to this bit to clear reset 
Read this bit always get 0. 


Reserved 


wdg_int_clr i Watchdog interrupt clear 


Write 1 to this bit to clear 
interrupt 


Read this bit always get 0. 


6.11.4.2.5 | WDG INT. RAW(add мад rst raw) 
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Description: Watchdog interrupt raw status 


Fm [sro [= [2 [2 [25 [25 [23 [2 [2 [4 [9 | s [зв [ v [е 
rT 


Reserved 


Reserved 


И NENNEN 
ЕЛЕНЕНЕНЕЯЕНИЕНЕНЕНЕНЕНЕНИНЕНЕНЕНЕН 
[Fase Ты [rw uen емее — C| 


Reserved 


wdg ld busy | Watchdog load busy status 


0: Watchdog is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


wdg rst raw Watchdog reset raw status. 
Watch dog reset cannot clear 
this raw status, so it can be 
used to judge if or not system 
rebooting comes from watchdog 
reset. Write wdg rst clr can 
clear this raw status. 


Reserved 


wdg. int raw | Watchdog interrupt raw status. 
Watch dog reset cannot clear 
this raw status. Write 
wdg_int_clr can clear this raw 
status. 


6.11.4.2.6 МРС INT MASK 


Description: Watchdog interrupt mask status 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
н 


Reserved 


[31:1] RO 3110 Reserved 
wdg_int_mask | [0] RO 1'h0 Watchdog interrupt masked 
status 


6.11.4.2.7 WDG_CNT_LOW 


Description: Low 16 bit of watchdog counter value 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


cewe ЕЕ a e e ВЕ ЕЕ ERST 


wdg_cnt_low 


| Reset | ЕЖЕЛИБЕМЕНЕЛЕДЕНЕ ЕЕ ИЕНЕЕЛ 


[31:16] 1610 Reserved 

wdg_cnt_low [15:0] 16'hFFFF wdg cnt low: Low 16 bit of 
watchdog timer counter value. 
wdg cnt high: High 16 bit of 
watchdog timer counter value. 
wdg cnt low апа wdg cnt high 
are used together. 
This read-only register indicates 
current counter value. 
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It's not recommended to read 
this register in normal usage. 


Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


6.11.4.2.8 МОС CNT HIGH 


Description: High 16 bit of watchdog counter value 


Lm [sr [2 [2e [2 [2 [25 [3 23 Га Га [9 | s | e| v [в 
[Nene [TD == — 


Reserved 


rr :16] 1680 Reserved 
wdg_cnt_high [15:0] 16'hFFFF See wdg cnt low description. 


6.11.4.2.9 —. WDG LOCK 


Description: Watchdog lock control 


Cm Гэ Гэга Га а аа |o] [= [ш [з [в [лт [v 


Reserved 


В Е ЛЕЯ ЕВ В ОЗ ЕВ ES Е СИТИ 


wdg_lock 


е = 
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СЕ SNNT Таныш S NN 


[31:16] Reserved 


[15:0] Watchdog lock control 


Write 16'hE551 to this register 
to unlock watchdog. 


Write other value to this register 


to lock watchdog 

If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 


If watchdog is locked, all control 
registers cannot be written by 
software. 


6.11.4.2.10 WDG CNT RD LOW (new added) 


Description: Low 16 bit of watchdog counter value for read 


Low 16 bit of watchdog counter value for read(Reset 
0x0000 FFFF) WDG CNT RD LOW 


| Bi fsı |æ | 29 | 28 | 27 | 25 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | ve | 7 | v6 | 
Name т. 


Reserved 


0x0024 


Fri se = 
Name | М әм ((( 


wdg_cnt_rd_low 


ЕТЕ iii niapi ЯК 
Field Name Qum Reset Value Description 


[31:16] 16'h0 Reserved 


wdg cnt rd lo [15:0] 16'hFFFF wdg cnt rd low: Low 16 bit of 
w watchdog timer counter value 
for read. 
wdg_cnt_rd_high: High 16 bit of 
watchdog timer counter value 
for read. 
wdg_cnt_rd_low and 
wdg_cnt_rd_high аге used 
together. 


This read-only register indicates 
current counter value. 

Read once can get watchdog 
counter value. No need to 
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гезе [Bt [RW | ResetValue [Bescipion — | 


double read this reg. 
Refer to timer's 
TIMERO CNT RD or 
TIMER1 CNT RD 


6.11.4.2.11 WDG CNT RD HIGH (new added) 


Description: High 16 bit of watchdog counter value for read 


High 16bit of watchdog counter value for read (Reset 
0x0028 0х0000 FFFF) WDG CNT RD HIGH 


| em [sr [30 | 29 [28 | 27 | 2o | 25 | 24 | 23 | 22 | 21 | 20 | 19 Loo | T | 18. 


Reserved 


Type 


wass w 
R c C C s ОЗ В СИ P s s EC ВИ 1s И 
Е EG] ШУ i ЕНЕ ЕЕ 


wdg_cnt_rd_high 


ЛЕЧЕЗЕКЕНЕА ЕЖЕШЕШЕЛЕЛЕНЕ ІЕЖЕШЕНЕЗ 


[31:16] 1680 Reserved 


wdg_cnt_rd_hig | [15:0] 16hFFFF Refer to мад cnt rd low 
h 


6.11.4.2.12 МОӘ IRQVALUE LOW (new added) 


Description: Low 16 bit of watchdog irq value 
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0x002C Low 16 bit of watchdog irq value (Reset 0x0000_0000) нт 


а а а Гаа Гаа Га [а Га [я [ж [== 7 Г 
Name ML 


Reserved 


ПОЕ eee 
нег | ЗВ АВ СЗ О В С СИ КЗ ОЗ ВИ nt P Ó @) Иа 
a ЕЛЕЛЕЛЕЛЕШЕЛЕНЕДЕЛЕЛЕШЕЛЕЛЕДЕЖЕН 


wdg_irqvalue_low 


[31:16] Reserved 


wdg irqvalue | | [15:0] 16'h0000 май irqvalue low: Low 16 bit 
ом of watchdog irqvalue. 
wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 
wdg irqvalue low and wdg_ 
irqvalue high аге used 
together. 


It's useful in interrupt mode and 
combined mode. When 

wdg cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds, 
which means reset will occur 
after irq is 1 for 6 seconds. 


6.11.4.2.13 МОӘ IRQVALUE НІСН(пем added) 


Description: High 16 bit of watchdog irq value 
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WDG IRQVALUE _ aes 


0x0030 High 16 bit of watchdog irq value (Reset 0x0000 0003) 


БНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІЕЛЕІ 


Reserved 


w w eee 
нег | ЗВ АВ И В СИ a ВИ ОВ ЗВ ОЕ ВС 
a re ERR Е КЕ В ЕВЕ RC 
ме[ан 


wdg_irqvalue_high 


[31:16] Reserved 


wdg_irqvalue_h | [15:0] 16'h0003 wdg ігауаіше low: Low 16 bit 
igh of watchdog irqvalue. 
wdg irqvalue high: High 16 bit 
of watchdog irqvalue. 
wdg irqvalue low апа wdg . 
irqvalue high аге used 
together, which means reset will 
occur after irq is 1 for 6 
seconds. 


It's useful in interrupt mode and 
combined mode. When 

wdg cnt equal watchdog 
irqvalue, an interrupt is 
generated. 


Default value of watchdog 
irqvalue is 32'h0003 0000, 
corresponds to 6 seconds. 


6.11.5 Application Notes 


When software uses watchdog, it should set wdg eb bit and мад rtc. eb bit in global 
control register, and also should guarantee arch йс eb is set. 


Before configuring watchdog, software should write 16'hE551 to wdg lock to unlock 
watchdog. 


Then Software configures all control registers — wdg load low, wdg load high, 
wdg irqvalue low, wdg irqvalue high, wdg mode апа мад new. 


IMPORTANT: мад load high should always be configured before writing мад load low. 
Then wdg run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can be 
loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 
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Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, and 
watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers and status 
also come back to reset value, except interrupt raw status. Interrupt raw status can be 
used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer gets 
to 0, an interrupt is issued, and then the timer is reloaded automatically. 


After receiving interrupt, software can check interrupt status by reading wdg. int mask, 
and can clear interrupt by writing 1 to wdg int clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


Combined mode is the combination of reset mode and interrupt mode. Interrupt will be 
generated first if software doesn't feed wdg. Then software should stop wdg so that wdg 
reset is not generated. If software cannot response to this interrupt, then wdg reset will be 
generated finally when wdg cnt decease to 0 which reboots the entire system. 


When software completes using watchdog, it should disable wdg run firstly, then it disable 
wdg rtc eb and wdg eb in global control registers. 


It's IMPORTANT that only writing wdg load high cannot reload watchdog. Both 
wdg load low and wdg load high should be written if watchdog need reloaded. And 
software must write wdg load high firstly, then write wdg load low. 


Another IMPORTANT thing is that there are 3-5 RTC clock cycles delay from setting 
wdg load low to counter setting success because of different clock domains, just as timer 
does. 


It's not recommended to read counter value in normal usage, just as timer does. 


6.12 AHB Control Register 


Base Addr Range Addr Map Description 
0х20Е0 0000 ~ Ox20EF FFFF AHB Control Register 


[ern — [Mme — mew —  — — —  ] 
xm —  [wmeresr _ | — — — 
omm — — [meras — | — — — — 
oxm — —wmesersr — | _ 
omm — [mna И 
ССИ САСИН 
omm —  [oewmsrseram |7 
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8-00 7% 
0х100С AP_SYS_FORCE_SLEEP_ 
CFG SET 
0x200C AP_SYS_FORCE_SLEEP_ 
CFG CLR 
0x0010 AP_SYS_AUTO_SLEEP_C | AP_SYS_AUTO_SLEEP_CFG 
FG 
0x1010 AP_SYS_AUTO_SLEEP_C 
FG SET 
0x2010 AP_SYS_AUTO_SLEEP_C 
PH CLR 


тюз нормо 
omw [roomer | у. 
we — моон ооз | 
[om моон о оон | 
СЕХИ 7-7 
wms [mearen [| 
СС ОИ АТА | 
СО — АТОС | — — 
ОИ САТО | 
СИЕТИ | — — — oS 
ow femore |  — — 
[omm о оноо | — — — _ 
эшо — [owcrmuoxse | 
ome оноо | — —— — 
own ооо | 
vmm [omoro [SCS 
ow — ооо [SSCS 
онооно [о 
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[тюз СО owes | — — И 
ССИ ССТ ТУСТИ | —  — — ăã 
ow И СООО | 
w0 — [моюн [SCS 
[ww исо 
[ome — —wscce san | — — 


0x0044 СА? CO AUTO FORCE S | СА? С0 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0x1044 CA7 CO AUTO FORCE S 
HUTDOWN EN SET 

0x2044 СА? CO AUTO FORCE 5 
HUTDOWN EN CLR 

0x0048 CA7 C1 AUTO FORCE S | CA7 C1 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0x1048 CA7 C1 AUTO FORCE S 
HUTDOWN EN SET 

0x2048 CA7 C1 AUTO FORCE S 
HUTDOWN EN CLR 

0x004C CA7 C2 AUTO FORCE S | CA7 C2 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0х104С CA7 C2 AUTO FORCE S 
HUTDOWN EN SET 

0х204С CA7 C2 AUTO FORCE S 
HUTDOWN EN CLR 

0x0050 CA7 C3 AUTO FORCE S | CA7 C3 AUTO FORCE SHUTDOWN EN 
HUTDOWN EN 

0x1050 CA7 C3 AUTO FORCE S 
HUTDOWN EN SET 

0x2050 CA7 C3 AUTO FORCE S 
HUTDOWN EN CLR 

0x0054 CA7 CKG SEL CFG CA7 CKG SEL CFG 


0x3000 MISC_CFG MISC_CFG 


0x3004 АР МАІМ МТХ НРНОТ С | AP_MAIN_MTX_HPROT_CFG 
FG 
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6.12.1.1 AHB EB 


0x00000000 AHB EB (0x00800000) AHB EB 
0x00001000 AHB EB SET AHB EB SET 


0x00002000 AHB EB CLR AHB EB CLR 


BE GEH EIER EIE EI Е EIER ESSERI ЕЗ ER NR 


ZIP LV B 1 
reserved MI » c- 
X EC 
EB Es 


EM | SDI | SDI | SDI 
чс 02 о! оо т ri С" > 2 ^E 
k: is к E кз E EE 
B 


Type ШЕН EJ RW 
Vola) EIEJEJESESESEIESESEIESES 


AHB EB 


Field Name Type Set Reset Description 
Clear Value 


Dese: — men no | [oo nes — — — —] 


ZIPMTX EB [23] RW S/C 0х1 ZIP Matrix Enable. Active High; 
0 : Disable; 
1 : Enable; 
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reserved [12 


= 
идна 
Г. 
a 
[d — RW 


= 


LVDS Enable. Active High; 
0 : Disable LVDS; 
1:Enable LVDS; 


ZIP Decoder Enable. Active High; 
0 : Disable ZIP Decoder; 
1:Enable ZIP Decoder; 


ZIP Encoder Enable. Active High; 
0 : Disable ZIP Encoder; 
1:Enable ZIP Encoder; 


МАМОС ECC Enable. Active High; 
0 : Disable NANDC ECC; 
1: Enable NANDC ЕСС; 


NANDC 2X Clock Enable. Active High; 
0 : Disable NANDC 2X Clock; 
1: Enable NANDC 2X Clock; 


NANDC 1X Clock Enable. Active High; 
0 : Disable NANDC 1X Clock; 
1: Enable NANDC 1X Clock; 


AHB ВУЗМОМ2 Enable. Active High; 
0 : Disable BUSMON? Controller; 
1: Enable BUSMONe? Controller; 


AHB BUSMON1 Enable. Active High; 
0 : Disable BUSMON!1 Controller; 
1: Enable BUSMON1 Controller; 


АНВ BUSMONO Enable. Active High; 
0 : Disable BUSMONO Controller; 
1:Enable BUSMONOController; 


AP Spinlock Enable. Active High; 
0 : Disable Spinlock Controller; 
1:Enable Spinlock Controller; 


EMMC Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


50102 Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


SDIO1 Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


SDIOO Enable. Active High; 
0 : Disable EMMC Controller; 
1:Enable EMMC Controller; 


DRM Enable. Active High; 
0 : Disable DRM Controller; 
1:Enable DRM Controller; 


0x0 NFC Enable. Active High; 
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Disable NFC Controller; 
: Enable МЕС Controller; 
DMA_EB DMA Enable. Active High; 
" : Disable DMA Controller; 
: Enable ОМА Controller; 
OTG EB USB OTG Enable. Active High; 
2 : Disable USB OTG Controller; 
: Enable USB OTG Controller; 
GSP_EB SS mS Signal Processor) 
Enable. Active High; 
| : Disable GSP Controller; 
: Enable GSP Controller; 


HSIC_EB HSIC OTG Enable. Active High; 
2 : Disable USB HSIC Controller; 
: Enable USB HSIC Controller; 
DISPC_EB DISPC Enable. Active High; 
: : Disable DISPC Controller; 
: Enable DISPC Controller; 


МІРІ DSI Enable. Active High; 
0 : Disable МІРІ DSI Controller; 
1 : Enable МІРІ DSI Controller; 


6.12.1.2 AHB RST 


[оон | етом | ея | 
оон Ана RSTSET C me srs | 
C ooo | Ане ятан | анв ята | 

ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved 


JORMAAA 


y OSS ЕЗЕЗЕЗЕЗЕЗ 


2000 ЕЛІЕІГЛЕЛІГІГІНГІ 
se [зе [во [ве [зе [во [е [зе [е [во [зе 
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AHB_RST 


Field Name Type Set/ Reset Description 
Clear Value 


HSIC_PHY_SOF zm —— HSIC PHY Soft Reset. Active 
T RST High; 
0 : Keep USB HSIC PHY in normal 
mode; 
1 : Reset USB HSIC PHY; 
HSIC_UTMI_SOF | [29] USB HSIC UTMI Soft Reset. Active 
T RST High; 
0:Keep USB HSIC UTMI in normal 
mode; 
1 : Reset USB HSIC UTMI; 
HSIC SOFT RS | [28] RW S/C 0x0 USB HSIC Soft Reset. Active High; 
Т 0:Кеер USB HSIC іп normal mode; 
1 : Reset USB HSIC; 


[mmu Е [RO | [oo mew __ 7 


LVDS_SOFT_RS LVDS Soft Reset. Active High; 
T 


0 : Keep LVDS in normal mode; 
1 : Reset LVDS; 

ZIP МТХ SOFT . 

RST 


m: ZIP matrix Soft Reset. Active High; 
ZIPDEC SOFT . 
RST 


ZIP Decoder Soft Reset. Active High; 
0 : KeepZIP Decoder in normal mode; 
1 : Reset ZIP Decoder ; 


ZIP Encoder Soft Reset. Active High; 
0 : Keep ZIP Encoder in normal mode; 
1 : Reset ZIP Encoder ; 


0 : Keep ZIP matrix in normal mode; 
1 : Reset ZIP matrix ; 

ZIPENC SOFT . 

RST 


reserved 


AHB BUSMON? Soft Reset. Active 
High; 

0:Keep BUSMON?2 іп normal mode; 
1 : Reset BUSMON? ; 

AHB BUSMON1 Soft Reset. Active 
High; 

0:Keep ВУЗМОМ1 іп normal mode; 
1 : Reset BUSMON1; 

AHB BUSMONO Soft Reset. Active 
High; 

0:Keep BUSMONO in normal mode; 
1 : Reset BUSMONO ; 


BUSMON2 SOF |[19] 
T RST 
BUSMON! SOF | [18] 
T RST 
BUSMONO SOF | [17] 
T RST 
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SPINLOCK SOF | [16] RW S/C 0x0 AP Spinlock Soft Reset. Active High; 
T RST 0 : Keep Spinlock іп normal mode; 
1 : Reset Spinlock ; 


Dese: fua mo | [б Rees — — — —] 


EMMC SOFT В | [14] S/C 0x0 EMMC Soft Reset. Active High; 
S 0:Keep EMMC in normal mode; 
1 : Reset EMMC ; 
SDIO2 SOFT В | [13] 50102 Soft Reset. Active High; 

5 0 : Keep 50102 іп normal mode; 

1 : Reset $0102; 

SDIO1 SOFT R |[12] 

S 

SDIO0 SOFT R | [11] 

ST 


T 
T 
T 
SDIOO Soft Reset. Active High; 

0:Keep SDIOO in normal mode; 


1 : Reset SDIOO; 


DRM Soft Reset. Active High; 
0:Keep DRM in normal mode; 
1 : Reset DRM; 


МЕС Soft Reset. Active High; 
0:Кеер МЕС in normal mode; 
1: Reset МЕС; 


DMA Soft Reset. Active High; 
0:Кеер ОМА іп normal mode; 
1 : Reset DMA; 


SDIO1 Soft Reset. Active High; 
0х0 USB OTG PHY Soft Reset. Active 
Ш 3 


0:Keep SDIO1 іп normal mode; 
NFC SOFT RST 


1 : Reset SDIO1; 
DMA SOFT RST 


| 


OTG_PHY_SOFT 
_RST 


0 : Keep USB OTG PHY in normal 
mode; 


1 : Reset USB ОТО PHY; 

USB OTG UTMI Soft Reset. Active 
High; 

0: Keep USB OTG UTMI іп normal 
mode; 

1 : Reset USB OTG UTMI; 


USB OTG Soft Reset. Active High; 
0 : Keep USB ОТ@ in normal mode; 
1 : Reset USB OTG; 


GSP Soft Reset. Active High; 


0 : Keep GSP in normal mode; 
1 : Reset GSP; 


DISP Matrix Soft Reset. Active High; 
0 : Keep DISP Matrix іп normal mode; 
1 : Reset DISP Matrix; 


DISPC Soft Reset. Active High; 
0 : Keep DISPC in normal mode; 
1 : Reset DISPC; 


OTG UTMI SOF 
T RST 


OTG SOFT RST 


GSP SOFT RST 


[ 
[ 
4 и [ 
DISP_MTX_SOF || 
T_RST 
DISPC SOFT R || 
ST 
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DSI SOFT RST RW S/C 0x0 MIPI DSI Soft Reset. Active High; 
0 : Keep МІРІ DSI іп normal mode; 
1 : Reset MIPI DSI; 


6.12.1.3 CA7 RST SET 


CA7 RST SET (0x00000000) СА? ВТ SET 
CA7 RST SET SET CA7 RST SET SET 


0x00002008 CA7 RST SET CLR CA7 RST SET CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
Nome |  |— |. A 


reserved 


Type 
Set/CIr 


CA7 ETM SOFT RST CA7 DBG SOFT RST CA7 CORE SOFT RST 


CA7 RST SET 


Field Name Type Set Reset Description 
Clear Value 


Dee: — mus no [ [ш Rei — — — — —] 


СА? CS DBG S | [14] RW S/C 0x0 Cortex-A7 Coresight Debug Soft Reset. 
OFT RST Active High; 
0 : Keep Cortex-A7 Coresigh Debug in 
normal mode; 
1 : Reset Cortex-A7 Coresigh Debug; 


CA7 L2 SOFT R | [13] RW S/C 0x0 Cortex-A7 L2 Cache Controller Soft 
ST Reset. Active High; 
0 : Keep Cortex-A7 L2 Cache 
Controller in normal mode; 
1 : Reset Cortex-A7 L2 Cache 
Controller; 
CA7 SOCDBG 5 | [12] RW S/C 0х0 Cortex-A7 SOC Debug Soft Reset. 
OFT_RST Active High; 
0 : Keep Cortex-A7 SOC Debug in 
normal mode; 
1: Reset Cortex-A7 SOC Debug; 
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СА? ETM SOFT | [11: 8] RW Cortex-A7 ETM Soft Reset. Active 
_В$Т High; 
0 : Keep Cortex-A7 ETM in normal 
mode; 


1 : Reset Cortex-A7 ETM; 


CA7 DBG SOFT | [7:4] RW Cortex-A7 Debug Soft Reset. Active 
_RST High; 


0 : Keep Cortex-A7 Debug in normal 
mode; 


1 : Reset Cortex-A7 Debug; 
CA7 CORE SOF |[3:0] RW Cortex-A7 Core Soft Reset. Active 
T RST High; 


0 : Keep Cortex-A7 Core in normal 
mode; 


1 : Reset Cortex-A7 Core; 


6.12.1.4 AP SYS FORCE SLEEP CFG 


0x0000000C AP SYS FORCE SLEEP CFG (0x00000000) da T^ БОКЕЕВ 
AP SYS FORCE SLEEP 
0х0000100С АР SYS ҒОНСЕ SLEEP СЕС SET “СЕС SET 


АР SYS FORCE SLEEP 
0x0000200C AP SYS FORCE SLEEP CFG CLR “СЕС CLR 


_ Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
on = 


reserved 


EN EN EN EN 
КЗЛЕЛЕЛЕЗЛЕЗЕЛЕЛЕЛЕЗЕЗЕЛЕЛЕЗЕЛЕЛЕЛ 
sever [se | se | se ее |se [ею |se |se |se ве [вю [во ще [ее] 


AP_SYS_FORCE_SLEEP_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


Teea ЕСС o ООО КОИ ЕО 
[олт оз ало [usi им sc [oo [CA7 оез Auto Sleep Enable; 
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SLP EN 0 : Disable; 
1 : Enable; 


СА? C2 AUTO | [14] RW S/C 0x0 CA7 Core2 Auto Sleep Enable; 
SLP EN 0 : Disable; 
1 : Enable; 
RW S/C 0x0 


CA7 СІ AUTO  |[13] CA7 Core1 Auto Sleep Enable; 
SLP EN 0 : Disable; 


1 : Enable; 


САТ? Соге0 Auto Sleep Enable; 
0 : Disable; 
1 : Enable; 


CA7 Core3 WFI Shutdown Enable; 
0 : Disable; 
1 : Enable; 


CA7 Core2 WFI Shutdown Enable; 
0 : Disable; 
1 : Enable; 


СА? Core1 WFI Shutdown Enable; 
0 : Disable; 
1: Enable; 


CA7 Согео WFI Shutdown Enable; 
0 : Disable; 
1 : Enable; 


CA7 Core3 MCU Sleep; 
0 : Disable; 
1 : Enable; 


CA7 Core2 MCU Sleep; 
0 : Disable; 
1 : Enable; 
CA7 Core1 MCU Sleep; 


0 : Disable; 
1 : Enable; 


CA7 Core0 MCU Sleep; 
0 : Disable; 
1 : Enable; 


S/C 0x0 Force AP Periphrals Active; 


S/C 0x0 Force AP Periphrals Sleep; 


СА7 СО AUTO | [12] 
SLP EN 


z 


СА? СЗ WFI SH | [11] 
UTDOWN EN 


2 
= 


СА? C2 WFI SH | [10 
UTDOWN_EN 


2 
= 


CA7 C1 WFI SH 
UTDOWN EN 


CA7 CO WFI SH 
UTDOWN EN 


2 
= 


MCU_CA7_C3_S 
LEEP 


2 
= 


MCU СА? C2 S 
LEEP 


2 
= 


MCU CA7 C1 S 
LEEP 


2 
= 


MCU CA7 C0 S 
LEEP 


2 
= 


сә 


reserved 
AP PERI FORC 


№ 
2 
Е 


АР PERI РОВС 
E SLP 


AP APB SLEEP S/C 0x0 AP APB Clock Sleep Control. 
0 : Enable APB Clock; 


1 : Disable APB Clock; 


ШЕ 


гп 
ie o 
z 
2 
= 


= 
= 


6.12.1.5 AP_SYS_AUTO_SLEEP_CFG 


0x00000010 AP SYS AUTO SLEEP CFG(0x0000003B) | AP-SYS ALTO -SLEEP_ 
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АР SYS AUTO SLEEP. 
0x00001010 AP SYS AUTO SLEEP CFG SET CFG SET 


АР SYS AUTO SLEEP. 
0x00002010 AP SYS AUTO SLEEP CFG CLR CFG CLR 


| Bit |31 | 30 | 29 [28 | 27 [26 | 25 | 24 | 23 [22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Мате | reserved 

[Tw | 
ETIN 
[Reset | o | o | o о1о о1о о1о оо о1о оо o) 
IEEE ЕСС ЕЕЕ ЕС Ee ВЕ С Ee 


- reserved reserved 


Pie e iw 
we oo ЕС 
resa] ое в |o [о [o 


AP_SYS_AUTO_SLEEP_CFG 


Field Name Type Set/ Reset Description 
Clear IN 


GSP CKG FOR ОИСИ Clock Force Enable, active High; 

CE_EN 

GSE AUTO_GAT GSP clock automatic gating enable, 
ШЕШШ? high; 


AP_AHB_AUTO_ EMIL. clock automatic gating in AP 
GATE EN light/deep sleep; 


АР ЕМС AUTO _ 
GATE EN 


САТ _ Dec. FORC 
E SLEE 


Cortex-A7 Debug clock force Sleep, 
active high; 

Cortex-A7 Debug clock automatic 
gating enable, active High; 

Cortex-A7 Core Clock automatic gating 
enable, avtive high; 


CAT. CORE | AUT 
O GATE EN 


CAT SM _ AUTO Un-used. 
_GATE 
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6.12.1.6 HOLDING_PEN 


C [o o p [ [ [2 o [4 [15 [2 2 [9 o 6 [ v [6] 
C 


HOLDING_PEN 


ЛЛ ЕНСЕ K F ЕШ O 
ues ren o Re E Барар e ЕЕЕ 


HOLDING PEN 


Type RW 
C 


5 
Peel DP PP PPP PPP Pty 


HOLDING_PEN 


Field Name Type Set/ Reset Description 
Clear Value 
HOLDING PEN _ | [31: 0] OxABC | not used?(only w/r) 
00000 


6.12.1.7 JMP ADDR CA7 CO 


0x00000018 JMP ADDR САТ. СО (0x00000000) JMP ADDR САТ? CO 
0x00001018 JMP. ADDR CA7 C0 SET JMP АРОН CA7 Со SET 


0x00002018 JMP. ADDR CA7 СО CLR ЯМР ADDR СА? CO 


БЕШ И ЕЕ Е s e И eee ЕЕ 
Мате /;«О мина 000 


JMP_ADDR_CA7_CO 


JMP_ADDR_CA7_CO 


JMP_ADDR_CA7_CO 


[FieldName | ви | Tyre | Se [Res Description —  —] 
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гае [те — — 


IMP ADDR — [31: 0] ЫН ЫШ not used?(only w/r) 


6.12.1.8 JMP. ADDR CA7 C1 


0x0000001C JMP ADDR САТ C1 (0x00000000) JMP ADDR САТ? C1 
0x0000101C JMP ADDR CA7 C1 SET JMP ADDR СА? C1 SET 


0x0000201C JMP. ADDR CA7 СІ CLR Mein Tom 


KCHEREIEIEIEZEIEIEIEIEIEREIEIETEZKE] 
Tome fC 
5/С 

ПС Е О ОС С Е ОСЗ ОС С ОЕ ОСЗ ОС ОСЗ ЕС БС С 
ПТ ЕЕ С Е Е СС ОС С е ОЕ еа Е КЗ СО 
| Мате | JMP_ADDR_CA7_C1 

а | 


ЯМР ADDR САТ? C1 


Field Name Type Set/ Reset Description 
Clear Value 
JMP_ADDR_CA7 [31: 0] not used?(only w/r) 
Жез 


6.12.1.9 JMP_ADDR_CA7_C2 


0x00000020 JMP_ADDR_CA7_C2 (0x00000000) JMP_ADDR_CA7_C2 
0x00001020 JMP_ADDR_CA7_C2 SET JMP_ADDR_CA7_C2 SET 


0x00002020 JMP_ADDR_CA7_C2 CLR re ВА 


| вт зт | 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 
мер ие — 


JMP_ADDR_CA7_C2 


Set/CIr 


Set/CIr S/C 
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JMP_ADDR_CA7_C2 


Field Name Type Set/ Reset Description 
Clear Value 


JMP_ADDR_CA7 | [31: 0] not used?(only w/r) 
_С2 


6.12.1.10 JMP_ADDR_CA7_C3 


0x00000024 JMP_ADDR_CA7_C3 (0x00000000) JMP_ADDR_CA7_C3 
0x00001024 JMP_ADDR_CA7_C3 SET JMP_ADDR_CA7_C3 SET 


0x00002024 JMP_ADDR_CA7_C3 CLR MAN ыыы 


o REESE ed ed e ee 
Da] ушш | 
СЕ О О ОСЗ ОС ОС ОС О О СЗ С ОС ОС ОС О СЗ ОС 
C ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
ты | 
[к= 1151] 


ЯМР ADDR CA7 СЗ 


Field Name Type Set/ Reset Description 
Clear Value 
ЯМР ADDR СА? | [81: 0] not used?(only w/r) 
Кес 


6.12.1.11 СА? СО PU LOCK 


ICHEREIEIEIEZEIEIJEIEJEIEREIERETEZE] 
| 


reserved 


= 7777 
Ie __ «чч 
ЕСІІЕНЕНЕНЕЕКЕКЕЕНЕНЕНЕЕКЕКЕЕНЕНЕНЕН 
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| Bi |15) 14 12 | 2 | n [10 | 9 | 8] 7 J 6 | 5 | a 


- Е 


= w 
ЕПС ннен са 
и ССГ 


СА? C0 PU LOCK 


Field Name Type Set Reset Description 
Clear Value 


Dese — men m | |е [nese — — — —] 


CK 


6.12.1.12 CA7 C1 PU LOCK 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ЕЛ waww 
me [8 
^o MEME 
LIERERERESNIERERERERERERERERERERES 
Cm [м |а и аә ә е е е а 2 о 


- Е 


ES3 — . .— .|— E 
ЕС = 
и ССС 11 


СА? C1 РО LOCK 


Field Name Type Set/ Reset Description 
Clear Value 


О fen |o | foo ЕО 
са от рио [ior [aw [se [oo  [rorusearonywn — — | 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 314 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 
pa Е jj j у ———————— 


6.12.1.13 СА? C2 PU LOCK 


Ten [э [9o [3 [25 [77 29 2 [2 [5 [ [7 [ [з e [| 
E ыш; SEA 
Eme | 0] 
Ie н 
ЕСІ О О ОС ОС ОС ОС ОС ОС С ОС ОС С ОС ОЗ КС БС 
pen ЗЕЕ ЕЕ e СНЕС Е e 


- B ; 


EX wa 
ЕПС 6. 
L'INEREREREREREREREREERZEREREREREREN 


CA7 C2 PU LOCK 


Field Name Type Set Reset Description 
Clear Value 


өленін үте (е меен __ 


6.12.1.14 СА? СЗ PU LOCK 


I [o [о [2 [25 T [s [25 [=] 5 [2 [5 [ж [лә [те [зт [ле] 


reserved 


Eme 25 


o | ООО 

Веви [о о [о [оо о ооо оо [ооо оо | 

n ЕЕЕ ЕТЕ Е ЕА ROS RR ЕЕ Е Е jijo 
СА 


reserved 
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Е  Àh|Á- L3hhWÀH 
OC 
K 
w) м“ 
[ser [se] 
Preset | o [| КЕКЕК ERES 


CA7 C3 PU LOCK 


Field Name Type Set Reset Description 
Clear Value 


Dese: — men [no | [ш nes — — — —] 


K 


6.12.1.15 CA7 CKG DIV CFG 


ICHEREIEIEIEZEIEIEIEIEIEREIEREIEAE] 


CA7 DBG CKG D 
IV 


= С 
rs 
ЕСІ С С С О s |o |o [o [r o |o o |o ОЗ С o) 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


СА? AXI. СКС DI ie СА? МСО CKG . 
у ЕТУ DIV 


reserved 


reserved reserved 


ed 


w) o | m pep = | e | 
swe ы || = P 
Pree lo ГСС 


CA7_CKG_DIV_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


Dese — mus no БЕНЕН ГГ БЕН СО 


CA7 DBG CKG | [18:16] | RW S/C 0x0 Divider for Cortex-A7 Debug clock 

DIV Freq of clock = 
(CA7_MCU_CKG_SEL/ 
(CA7_MCU_CKG_DIV +1 ))/ 
(CA7_DBG_CKG_DIV+1); 


feseves в [RO | Joo Ree — —] 
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СА? AXI СКО D | [10: 8] RW S/C 0x0 Divider for Cortex-A7 AXI clock 

М Freq of clock = 
(CA7_MCU_CKG_SEL/ 
(CA7_MCU_CKG_DIV +1 ))/ 
(СА? АХІ СКО БІМ+1); 


Deme Пл [m | — |o БЕН ООО 


CA7_MCU_CKG_ | [6: 4] RW S/C 0х0 Divider for Cortex-A7 Core clock 
DIV Freq of clock = 
CA7_MCU_CKG_SEL/ 
(СА7 МСО CKG DIV +1); 


кеа [tsar no | [oo [resa — — — 


6.12.1.16 MCU PAUSE 


0x0000003C MCU PAUSE (0x00000000) 
0x0000103C MCU PAUSE SET 
0x0000203C MCU PAUSE CLR 
а з ае |а ра Гә Гаа Гәрара Гә а а ре Ге 
| Мате | Гг 
Туре 


- - 


МСО PAUSE 


Field Name Type Set/ Reset Description 
Clear Value 


DMA_ACT_LIGH | 5] DMA in Light —€——— 

T EN 0 : Default, DMA must be stopped or 
not busy in light sleep; 
1 : DMA busy in light sleep, but MUST 
not access DDR; 

MCU SLEEP FO MCU Sleep Control. 
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LLOW CA7 EN 0 : Default, AP enter sleep with 
Cortex-A7 and all the other masters 
stopped or idle. 

1: AP enter sleep only when cortex-A7 
sleep. All the other masters would be 
forced stopped. 


MCU_ EIGHT _ SL | [3] Active high, to enable AP MCU system 
EEP_ n Nant sleep after all the conditions 


MCU_DEEP_SLE | [ 2] Active high, to enable AP MCU system 

EP_EN into deep sleep after all the conditions 
met. 

MCU_SYS_SLEE | [ 1] RW $/С 0х0 Active high, to enable AP MCU system 

P_EN into sleep after all the conditions met. 


MCU_CORE_SL RW S/C 0х0 Active high, to force Cortex-A7 into 

EEP sleep by software. Clock of Cortex-A7 
would be stopped after this bit 
set.Clock would be available again 
after IRQ/FIQ interrupts avaibale. 


6.12.1.17 MISC_CKG_EN 


Cen [o [о [2 [29 T [s [25 2 5 [2 [5 [ж [лә [тв [т [15] 


reserved 
Type 


AS 
reserved = reserved zx reserved 
D 


ың ши п oo 
s| сал жене са ft se [| 
ЕСІЛ О Е С ОС ОС ОС ОС СО С ОС ОС С ОС ОЗ СЗ С 


MISC. СКС EN 


Field Name Type Set Reset Description 
Clear Value 


Dese таа но [oo |е — — — — —] 


ASHB CA7 DBG m pe qaem For Debug Purpose only; 
Мр 
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ASHB CA7 DBG DEI c For Debug Purpose only; 
. EN 


кое [tvs [RO | [б [кее — — — —] 


DISP ТМС CKG | [ 4] RW S/C 0x0 Clock Gate Enable for TMC accessing 
_ЕМ DISP matrix; 

0 : Disable Clock; 

1 : Enable Clock; 


[wee "|і [no | Joo freva — — — — 


DPHY REF CKG | [ 1] RW S/C 0x0 Clock Gate Enable for DPHY REF; 
_ЕМ 0 : Disable Clock; 
1 : Enable Clock; 
DPHY CFG CK RW S/C 0x0 Clock Gate Enable for DPHY CFG 
G EN 0 : Disable Clock; 
1 : Enable Clock; 
6.12.1.18 CA7 CO AUTO FORCE SHUTDOWN EN 
CA7 CO AUTO FORCE SHUTDOWN EN CA7 CO AUTO FORCE 
CA7 CO AUTO FORCE 


CA7 CO AUTO FORCE 
0x00002044 CA7 CO AUTO FORCE SHUTDOWN EN CLR SHUTDOWN EN CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 2« | 23 | 22 | 2t | 20 | 49 | v8 | 17 | 16 | 
ме = >= 


reserved 


Type 
Set/CIr 


- I 


r v ia 
[вены [о а Ге [о [в [o [о [o [o [о [о [o lll. 


CA7 CO AUTO FORCE SHUTDOWN EN 
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Field Name Type Set Reset Description 
Clear Emm 


СА? CO AUTO. — —— (only w/r) 
FORCE SHUTD 
OWN EN 
6.12.1.19 CA7 C1 AUTO FORCE SHUTDOWN EN 
CA7 C1 AUTO FORCE SHUTDOWN EN CA7 C1 AUTO FORCE 
СА? C1 AUTO FORCE . 
0x00001048 САТ C1 AUTO FORCE SHUTDOWN EN SET SHUTDOWN EN SET 


СА? C1 AUTO FORCE | 
0x00002048 CA7 C1 AUTO FORCE SHUTDOWN EN CLR SHUTDOWN ЕМ CLR 


m Top s [7 o 6 T [5 [2 [2 [| » s e | v [6] 
Tene шы Ia 


= I 


| Type | 
Set/CIr 


CA7_C1_AUTO_FORCE_SHUTDOWN_EN 


Field Name Type Set/ Reset Description 
Clear Value 


CA7_C1_AUTO not СССР (only м/г) 
FORCE SHUTD 
OWN EN 
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6.12.1.20 CA7 C2 AUTO FORCE SHUTDOWN EN 
САТ C2 AUTO FORCE SHUTDOWN EN | СА? C2 AUTO FORCE. 
САТ C2 AUTO FORCE. 
0x0000104C | САТ C2 AUTO FORCE SHUTDOWN ENSET | “SHUTDOWN EN SET 


CA7 C2 AUTO FORCE 
0x0000204C CA7 C2 AUTO FORCE SHUTDOWN EN CLR SHUTDOWN ЕМ СЕВ 


| Bit_| 31 | 30 | 20 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
Nm 2 00-00 - 


reserved 


rr 


= I 


| Type | 
Set/CIr 


CA7 C2 AUTO FORCE SHUTDOWN EN 


Field Name Type Set Reset Description 
Clear Value 


CA7 C2 AUTO. 7 not ССС w/r) 
FORCE SHUTD 
OWN EN 
6.12.1.21 CA7 C3 AUTO FORCE SHUTDOWN EN 
CA7 C3 AUTO FORCE SHUTDOWN EN CA7 C3 AUTO FORCE 
СА? СЗ AUTO FORCE . 
0x00001050 CA7 C3 AUTO FORCE SHUTDOWN EN SET SHUTDOWN EN SET 


0x00002050 CA7 C3 AUTO FORCE SHUTDOWN EN CLR 


| B | 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
Ша” 


СА? СЗ AUTO FORCE . 
SHUTDOWN EN CLR 


reserved 
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іу» |  — Jh | | | | | 
sever cw 
ЕЛЕНЕНЕНЕНЕИЕНЕНИНЕИЕНЕНЕНЕЛЕНЕНЕН 
eR КЕ 


- I 


| Type | 
| бей/Іг | 


CA7_C3_AUTO_FORCE_SHUTDOWN_EN 


Field Name Type Set/ Reset Description 
Clear Value 


eun |n | oo [nes SCS 
CA7 СЗ AUTO. RW S/C Охо пої изеа? (оту м/г) 

FORCE_SHUTD 

OWN_EN 


6.12.1.22 CA7_CKG_SEL_CFG 
| 0х00000054 | CA7_CKG_SEL_CFG (0х00000000) | CA7_CKG_SEL_CFG | CKG_SEL_CFG 


0x00001054 CA7_CKG_SEL_CFG SET ELT ee -SEL CFG 


0x00002054 CA7_CKG_SEL_CFG CLR MO TA 


Br |31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19] 16 | 17 | 16 | 
| eme | 


reserved 
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CA7_CKG_SEL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


CA7 MCU CKG : 2: 0] ——— selection for MCU clock: 
SEL 0:26Mhz (XTL) 

: TWPLL 512M AP 

: TWPLL 768M AP 

: DPLL 

: LTEPLL 

: TWPLL 

> MPLL 


6.12.1.23 MISC CFG 
0x00003000 MISC CFG (0x00000000) MISC CFG 


| Bw | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 v8 | 17 |16 


ЕММС SL SDIOO SL 
OT SEL OT SEL 


reserved 


ea BUSMON2 | BUSMON1 | ең | BUSMONO | sDio2 SL | SDIO1_SL 
= _CHN_SEL | СНМ SEL _СНМ SEL | OT SEL ОТ SEL 


| Туре | 


MISC_CFG 


Field Name Type Reset Description 
Value 


eme: fea no [oo ЕО 


EMMC_SLOT_SE | [19:18] | RW 0х0 0: Select SDcard $1 
L 1: Select SDcard S2 
2: Select SDcard Slave 


SDIOO SLOT SE | [17:16] | RW 0x0 0: Select SDcard S1 
L 1: Select SDcard $2 
2: Select SDcard Slave 


ma [no foo аа 
BUSMON2_CHN | [11:10] | RW 0x0 Bus Monitor 2 Channel Selection: 
-SEL 2'h0 : NFC AHB Port; 
2'h1 : USB OTG AHB Port; 
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2'h2 : USB HSIC AHB Port; 
2'h3 : Not Used. 


BUSMON1 СНМ RW 0x0 Bus Monitor 1 Channel Selection: 
-SEL 210: SDIOO AHB Port; 

2;h1 : SDIO1 AHB Port; 

2'h2 : SDIO2 AHB Port; 

2'h3 : EMMC AHB Port; 


шыны” [ma [m | ООО 


BUSMONO CHN | 5: 4] Bus Monitor 0 Channel Selection: 
_SEL 2'h0 : DAP AHB Port to main matrix; 
2'h1 : Cortex-A7 AHB Port to main matrix; 
2'h2 : DMA Write AHB Port; 
2'h3 : DMA Read AHB Port; 
SDIO2 SLOT SE | [3:2] 0: Select SDcard S1 
L 1: Select SDcard S2 
2: Select SDcard Slave 
SDIO1 SLOT SE | [ 1: 0] RW 0: Select SDcard S1 
L 1: Select SDcard S2 
2: Select SDcard Slave 


6.12.1.24 AP_MAIN_MTX_HPROT_CFG 


0x00003004 AP_MAIN_MTX_HPROT_CFG (0х00000000) | AP-MAIN NIX. HPROT.. 


KNEIJEIJEIEJEJEJEIEIEIEJEREJEIEIEAE 


reserved HPROT NFC HPROT EMMC HPROT SDIO2 


HPROT SDIO1 HPROT SDIOO HPROT DMAW HPROT DMAR 


АР MAIN MTX HPROT CFG 


Field Name Type Reset Description 
Value 
mum [no oo meme — — — — — — 
HPROT МЕС [27:24] HPROT' of NFC AHB Master port to main matrix; 


HPROT EMMC | [23:20] HPROT' of EMMC AHB Master port to main 
matrix; 


HPROT SDIO2  |[19:16] | RW 0х0 HPROT' of $0102 AHB Master port to main 
matrix; 

HPROT SDIO1 | [15:12] HPROT' of SDIO1 AHB Master port to main 
matrix; 


HPROT $0100  |[11:8] HPROT' of $0100 AHB Master port to main 
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[Loop ope —] 


9 DMAW БАБА С НРНОТ of DMAW AHB Master port to main 
matrix; 


HPROT_DMAR pope БЕ HPROT' of DMAR AHB Master port to main 
matrix; 


6.12.1.25 CA7_STANDBY_STATUS 


Ten [э [о [9 [ [or [5 25 [29 [аз [а [т [ж [зә [в [7 [15] 
ruwa 


reserved 
Type 


- CA7_ETMSTANDBYWFX CA7_STANDBYWFE CA7 STANDBYWFI 


| Туре | 


CA7_STANDBY_STATUS 


Field Name Type Reset Description 
Value 


i ДЕСІ» сИ 
ой КУ |= emm 00007 
Wee e pe mmm 000 
74 ШЫ ЫН d E 


6.12.1.26 NANC CLK CFG 


ICHEREIEIEIEZEIEIEIEIEIEREIEREIEZKE] 


reserved 


Type 


k aOOI 
_ Reset | 1:19 ВВ ЗВ ОКИ И ИЕ И ИЕ ЕЕ И ИЕ ВВ 
Fai 
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me CLK NAN | CLK NAN 
SEES DC2x рм | DC2X_SEL 


| Туре | [м | 


NANC_CLK_CFG 


Field Name Type Reset Description 
Value 


кәе — [mea [Ro [ою ЕСО 


СЕК МАМОС2Х_ |[3:2] Divider for МАМОС2Х clock 

DIV 

CLK NANDC2X | [1:0] Clock selection for NANDC2X clock 
SEL 


6.12.1.27 LVDS_CFG 


Ten o [о [9 [=] [ж] 25 5 [2 [т [ [лә [те [зт [ле 


reserved LVDS_TXCLKDATA 


LVDS_TXC | LVDS_TXS | LVDS_TXS LVDS_PRE 
Ее -—_ КИ 


| Туре | 


LVDS_CFG 


Field Name Type Reset Description 
Value 


TA 


Dese: — [mss [RO oo [ne —  —] 


LVDS TXCOM [13:12] Driver Output Common Mode control 
LVDS TXSLEW | [11:10] Driver Output Slew Rate control 
LVDS TXSW [9:8] [RW [охо | Driver Output Swing control 


LVDS TXRERSE [7:3] LVDS TXRERSER 
LVDS PRE EMP |[2: 1] Pre emphasis control 
“00” not pre emphasis (default) 
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“01” pre emphasis 1 
*11" pre emphasis 2 


LVDS TXPD RW 0х1 LVDS Driver Power Down 
“4” is power down (default) 
“0” is normal working 


6.12.1.28 LVDS PLL CFGO 
0x00003014 LVDS PLL CFGO (0x031001CD) LVDS PLL CFGO 


ЕС ЕЕЕ ЕА ЕЕЕ Е ЕЕЕ ЕС Е 


L LVDS_PLL LVDS_PLL 
i LE M" Е 


reserved LVDS_PLLN 


Г туре _ Dw 
L3 ЕЕЕ ЕН м 


LVDS PLL CFGO 


Field Name Type Reset Description 
Value 
LVDS РШ LOC | [31] 0х0 LVDS_PLL lock detect 
K_DET “4” PLL locked 


О ЕЕ |no foo СООО 


LVDS PLL REFI | [25:24] | RW 0x3 LVDS_PLL reference clock input control bits: 
N 2'b00: 2M (26МН2/13) 

2'b01: 4M (26MH7/6.5) 

2'b10: 13M (26МН2/6.5) 

2'b11: 26M 


mj no os [жее — 
LVDS PLL LPF | [22:20] LVDS PLL LPF resistor & cap control bits. 
mj [mo oo Reewi — — 


LVDS РШ ОІМ | [18] LVDS PLL divider select 
5 


LVDS PLL IBIAS | [17:16] LVDS PLL charge pump control bit 
fist) [RO oo [nes CS 
LVDS_PLLN [10: 0] 0x1CD | LVDS PLL would be fixed to 921Mhz; 
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6.12.1.29 LVDS PLL CFG1 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІРДЕЛЕЛЕЛЕЛЕ 
КС БИИ: 


LVDS_PLL_KINT 


L 
T- LVDS PLL KINT i x L LVDS_PLL_NINT 


LVDS PLL CFG1 


Field Name Type Reset Description 
Value 
LVDS PLL KINT | [31:12] 0x7237 | LVDS PLL modulator Kint 
2 


[wei Ur |o oo Remi — — — — —  — 
vos РО АЗУ [res [Aw |00 [resene SS 


LVDS PLL MOD LVDS PLL modulator mod en 
“ЕМ 
LVDS РШ SDM 1. AR [2° | LVDS PLL modulator sdm en 
“ЕМ 


LVDS РШ ММТ | [5:0] LVDS PLL modulator Nint 


6.12.1.30 AP_QOS_CFG 


Cen [o [oo 2 [o [5 [25 [2 5 [2 [т [ж [лә [тв [лт [15] 
СИЕ селе | жим | 


AP QOS CFG 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 328 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved _ 
00$ В ТМС [23:20] QOS for TCM Read 


Deemer [пыз [Ro foo [rea — — — — — — 


6.12.1.31 OTG PHY TUNE 
0x00003020 USB PHY TUNE (0x00073133) OTG PHY TUNE 


БСЖЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕДЕ 


а OTG_TXR OTG_TXH 
ESTUNE SXVTUNE 


| Туре | 


ота q OTG_TXRI 
OTG_TXVREFTUNE REEMPAM OTG_TXFSLSTUNE erv OTG_SQRXTUNE 
PTUNE БЕТЕ еа 


те | м ОМ н |] м = | 
Reset | o | o КЕШЕН ЕЕЕ ЖЕН 


OTG_PHY_TUNE 


Field Name Type Reset Description 
Value 


CT 


OTG_TXPREEM | [20] RW 0x0 OTG_TXPREEMPPULSETUNE 
PPULSETUNE 


OTG_TXRESTUN | [19:18] OTG_TXRESTUNE 
E 
OTG TXHSXVTU | [17:16] OTG TXHSXVTUNE 
NE 
OTG TXVREFTU | [15:12] OTG TXVREFTUNE 
NE 


OTG TXPREEM | [11:10] OTG TXPREEMPAMPTUNE 
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PAM | PAMPTUNE | 


OTG | TXRISETU — o lo aac j OTG TXRISETUNE 
OTG TXFSLSTU pre em OTG TXFSLSTUNE 
NE 


Dese: [Цу mo [oo [ее — — — — — — ] 


ота SQRXTUN |[2:0] ота SQRXTUNE 
E 


6.12.1.32 OTG PHY TEST 


0x00003024 MISC CKG EN (0x06000000) OTG PHY TEST 


reserved = reserved OTG_TESTDATAOUT 


н n jw w m ew? | ew | | 


OTG_VAT 
ЕЕ ESTENB OTG_TESTADDR OTG_TESTDATAIN 


| Tye | м |т | т rw 
[Reset [о о |0 |0 о1о [о [ооо [ео [оо || 


OTG PHY TEST 


Field Name Type Reset Description 
Value 
OTG ATERESET | [81] OTG ATERESET 
pozo oo [hee y 


OTG VBUS VAL | [26] RW 0х1 OTG_VBUS_VALID_EXT_SEL 
ID EXT SEL 


OTG VBUS VAL | [25] RW 0х1 OTG VBUS VALID EXT 
ID EXT 

OTG OTGDISAB | [24] OTG OTGDISABLE 

LE 


[ese mee [no [oo [юе — | 
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OTG TESTBURN | [21] OTG TESTBURNIN 

IN 

ОТС LOOPBAC | [20] RW 0х0 OTG_LOOPBACKENB 
KENB 

OTG_TESTDATA | [19:16] 0х0 OTG_TESTDATAOUT 
OUT 

OTG VATESTEN | [15:14] OTG_VATESTENB 

B 


fore resreuk з |н [os [oss — - - 


OTG_TESTDATA E OTG TESTDATAOUTSEL 
OUTSEL 


OTG TESTDATA Теа ан — |ва [orae — — OTG TESTDATAIN 
ІМ 


6.12.1.33 OTG_PHY_CTRL 


Гар а а а Га аа аа Га e 7 [57 


OTG SS S 
reserved CALEDOW reserved 
NMODE 


cd шт: oo RR 


OT 
OTG REF 
reserved reserved CLKSEL OTG FSEL 


| Туре | 


OTG_PHY_CTRL 


Field Name Type Reset Description 
Value 


eei СЕ no [oo ЕО 


OTG_SS_SCALE | [26:25] | RW 0x0 OTG_SS_SCALEDOWNMODE 
DOWNMODE 


[mew [m e e ОО 


OTG TXBITSTU = OTG_TXBITSTUFFENH 
FFENH 
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OTG TXBITSTU | [22] RW 0х0 OTG_TXBITSTUFFEN 
FFEN 
OTG DMPULLD | [21] RW 0х0 OTG_DMPULLDOWN 
OWN 
OTG DPPULLDO | [20] OTG DPPULLDOWN 
WN 


eea ОЕ [RO [б [nes —  — — — — | 


OTG DMPULLU БЕІН OTG_DMPULLUP 
P 


OTG_COMMON CAM Pe OTG_COMMONONN 
ONN 


Deed — 75 [RO Joo [nes — | 


OTG REFCLKSE | [5: 4] OTG REFCLKSEL 
L 


Leser is [no wo [ше — — — — — — 


6.12.1.34 HSIC PHY TUNE 


Lo [o о [2 2 [2 [s [25 [22 5 [2 [т [ж [лә [в | v [15] 


HSIC TXR HSIC_TXH 


HSIC_REFCLK_DIV 
ВЕНЕРЕ Е reserved ESTUNE | SXVTUNE 


о HSIC_TXRI 
HSIC_TXVREFTUNE REEMPAM HSIC_TXFSLSTUNE erv HSIC_SQRXTUNE 
PTUNE аы ed 


| Туре | 


HSIC_PHY_TUNE 


Field Name Type Reset Description 
Value 


еле” ЕС mo [oe ЕСО 


HSIC_REFCLK_ | [30:24] HSIC_REFCLK_DIV 
DIV 


ООО ЕЕ [no wo СИ 
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HSIC TXPREEM | [20] RW 0х0 HSIC_TXPREEMPPULSETUNE 
PPULSETUNE 

HSIC_TXRESTU | [19:18] HSIC_TXRESTUNE 

NE 

HSIC TXHSXVT | [17:16] | RW 0x3 HSIC_TXHSXVTUNE 

UNE 

HSIC_TXVREFT | [15:12] HSIC_TXVREFTUNE 

UNE 


HSIC_TXPREEM | [11:10] | RW 0х0 HSIC_TXPREEMPAMPTUNE 
PAMPTUNE 

HSIC_TXRISETU СЕСЕ HSIC_TXRISETUNE 

NE 

HSIC_TXFSLSTU | [ 7: 4] HSIC_TXFSLSTUNE 

NE 


СИИИ ГЕИ ССНИ СТИ 


HSIC_SQRXTUN | [ 2: 0] HSIC_SQRXTUNE 
E 


6.12.1.35 HSIC_PHY_TEST 
0x00003030 MISC_CKG_EN (0x06000000) HSIC_PHY_TEST 


reserved LS 2) reserved HSIC_TESTDATAOUT 


Tee [mm pw [oe С e [m 


fw [rw] ю | 
Sz к маза 
ЖТ RES Е А С ЕВ eae 


HSIC_VAT 


ESTENB HSIC_TESTADDR HSIC_TESTDATAIN 


[Twe | w [rw {ew | т rw 
Reset | o [о [о [оо [о [о [о оо [о [ооо [о {ol 


HSIC_PHY_TEST 


Field Name Type Reset Description 
Value 
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HSIC ATERESE | [31] HSIC_ATERESET 
д 


poem [б [б б [Reeves SSCS 
HSIC_VBUS_ VAL | [26] RW 0х1 HSIC VBUS VALID EXT. SEL 

ID EXT. SEL 

НІС VBUS VAL | [25] RW 0х1 HSIC VBUS VALID EXT 

ID EXT 

HSIC_OTGDISAB | [24] HSIC_OTGDISABLE 

LE 


кеме ЕЕ [Ro [oO СООО 


HSIC TESTBUR | [21] HSIC_TESTBURNIN 
NIN 


HSIC LOOPBAC | [20] RW 0х0 HSIC_LOOPBACKENB 
KENB 
HSIC_TESTDAT | [19:16] 0х0 HSIC_TESTDATAOUT 
AOUT 
HSIC VATESTE | [15:14] HSIC_VATESTENB 
NB 


HSIC TESTCLK | [13] HSIC_TESTCLK 


HSIC_TESTDAT | [12] RW 0х0 HSIC_TESTDATAOUTSEL 
AOUTSEL 

HSIC_TESTADD | [11:8] HSIC. TESTADDR 

R 

HSIC TESTDAT |[7:0] HSIC_TESTDATAIN 
AIN 


6.12.1.36 HSIC_PHY_CTRL 


I [o 9o [2 2 [ [2s [25 [2s 5 [2 [5 [ж | [e [7 [15] 


HSI 
HSIC 55. CI 
reserved SCALEDO reserved Е_ 
WNMODE MO 
DE 
NH N N N 


T Co [ojee] e fe 
кз аи BODA D 
C ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


-B - 


Туре — DO Гл ES — 
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reserved reserved erv HSIC_FSEL 
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ШЕЛ о |o |o o| o o [o o| ЕШ 


HSIC_PHY_CTRL 


Field Name Type Reset Description 
Value 


еле” |в [Ro [seo ООО 


HSIC_SS_SCALE | [26:25] | RW 0x0 HSIC_SS_SCALEDOWNMODE 
DOWNMODE 


Deme: [Eq mo oo ава 


HSIC TXBITSTU | [23] RW 0х0 HSIC_TXBITSTUFFENH 
FFENH 
HSIC_TXBITSTU | [22] RW 0х0 HSIC_TXBITSTUFFEN 
FFEN 
HSIC_DMPULLD | [21] RW 0х0 HSIC_DMPULLDOWN 
OWN 
HSIC DPPULLD | [20] HSIC_DPPULLDOWN 
OWN 


Пееме пэл |o oo |ә” 
"нэс ғ море [ns Ro [oo [некие —  — OO — — 
eem излагао oo nese —  -  — 


IF SELECT HSI | [13] IF SELECT HSIC 

C 

HSIC DBNCE F |[12] RW 0х0 HSIC_DBNCE_FLTR_BYPASS 
LTR_BYPASS 


Deed [mu [no [oO [ава 


Н5ІС DMPULLU БЕР HSIC_DMPULLUP 
P 

HSIC_COMMON Пн же | HSIC_COMMONONN 
ONN 


Deed — 78 [no Joo [nes — — — — — | 


HSIC REFCLKS |[5:4] HSIC_REFCLKSEL 
EL 


Dese: i4 Ro [б [nes — | 


6.12.1.37 ZIP MTX QOS CFG 


Cen [o [о [25 [=] [s [25 [2 [2 [5 [9 | 0 [| [ [59] 
rast 


reserved ZIPMTX_S0_ARQOS ZIPMTX_S0_AWQOS 


ZIPDEC_ARQOS ZIPDEC_AWQOS ZIPENC_ARQOS ZIPENC_AWQOS 
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[T = | нш | ш | ш | 
Peset | o j o [о | оао [о [оа о [о [ео [оо | | 


ZIP MTX 805 CFG 


Field Name Type Reset Description 
Value 


?ІРМТХ S0 AR = 20] a fan oo ZIPMTX_ See — _ARQOS 
QOS 


ZIPMTX_S0_AW [19:16] ZIPMTX_S0_AWQOS 
ZIPDEC_ARQOS | [15:12] ZIPDEC_ARQOS 
ZIPDEC_AWQOS | [11: 8] ZIPDEC_AWQOS 
ZIPENC_ARQOS ZIPENC_ARQOS 
ZIPENC_AWQOS | [ 3: 0] ZIPENC_AWQOS 


6.12.1.38 CHIP_ID 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ПС ООО 


CHIP_ID 


Type 


^^ o 
Роз: Ш о [о [о о, КЕИЕНЕНЕНЕЛЕНЕНЕН 
HUHUOJFY COUçKÉ$⁄II$IçEIŠI€II< XI<€III<SIIIÉIIIIIYUI 


CHIP_ID 


me НИ 
L'JNSERESENEREREREREREREREREREREREN 


CHIP. ID 


Field Name Type Reset Description 
Value 


CHIP. ID [31: 0] 0x8300 | CHIP ID 
A000 


6.13 System Timer 


Base Addr Range Addr Map Description 
0x4023_0000 ~ 0x4023_FFFF AP System Timer (64KB) 
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6.13.1 Overview 
System timer is a 32-bit free-running increasing timer with 1ms step. 


6.13.2 Features 

RTC-clock trigged 

32-bit free-running increasing timer 

ims step 

Support one configurable alarm, and support alarm interrupt generating 
Alarm interrupt can be used as wakeup source during deep sleep 
Support single read : no need to double read when reading counter value 


6.13.3 Function Description 


After hardware reset, system timer is 0. And after being enabled, system timer runs 
from 0 to the maximum, 2^32-1. If system timer gets to the maximum, it returns to 0 
again and then continues increasing. If no new hardware reset occurs and system 
timer is kept enabled, nothing can stop system timer. 


The counting step is 1ms, that is, the timer increases by 1 per ims. 


The timer value can be read by software. If software read SYST_VALUE, 
double-reading method must be used because of different clock domains. If software 
read SYST_CNT_SHDW, only one read is enough. 


Based on system timer free running, it provides an alarm function. When system timer 
value is equal to alarm value, an interrupt is issued, and this interrupt can be used for 
system wakeup source during deep sleep. 


6.13.4 Control Registers 


6.13.4.1 Memory map 


Offset Description 
Address й 


0х0000 SYST_ALARM System timer alarm 


0x0008 SYST_INT System timer interrupt 


0x000C SYST_VALUE_SHDW | Shadow of SYST_VALUE(new added) 


6.13.4.2 Register Descriptions 


6.13.4.2.1 SYST_ALARM 


Description: System timer alarm 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


syst_alarm 


syst_alarm [31:0] RW 32'h0000FFFF | System timer alarm value: 
If system timer is equal to 
system alarm, one interrupt is 
issued. 


6.13.4.2.2 SYST VALUE 


Description: System timer value 


Pee [se [2 [2 [27 [29 [2 [э [з T2 Га [9 [19 [зв [ v [в 


Syst value 
me [OCS 
[Reset | o | o |o | оо о [оо о | о | o 
m mas ТЕ ЕВЕ 


syst_value 


LIEN 


ERCIERERERERERERERERERERENKREN 
кете [sk [RW [Reset Vale [Description — | 


syst_value [31:0] 32'h0 System timer value 
Double-reading method MUST 
be used to read this register. 


6.13.4.2.3 — SYST INT 


Description: System timer interrupt 
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Fm [sro [2 [2 [2r [25 [25 [2 [2 [ 2 [5 [9 | s [зв | v е 
LINE RI 


Reserved 


Reserved 


System timer interrupt pulse 
status 

This bit is used only for 
debugging. 


syst int clr , System timer Interrupt clear 


Write 1 to this bit to clear 
interrupt 


syst_int_mask_ ! System timer interrupt masked 
sts status 


syst_int_raw_st | System timer interrupt raw 
5 status 


syst_int_en ! System timer interrupt enable 


6.13.4.2.4 SYST VALUE SHDW(new added) 


Description: Shadow of SYST VALUE 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
ru — 


syst_value_shdw 
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гезе [Bt [RW | ResetValue [Bescipion 


syst value shd | [31:0] 32'h0 Shadow of SYST VALUE 
w One read will get accurate 
value. 


6.13.5 Application Notes 


When software begins to use system timer, it should set sys eb bit and sys rtc eb bit 
in global control register. 


When software completes using system timer, it should disable sys eb bit and 
Sys rtc eb bit in global control registers. 


When software uses alarm function, it should configure sys alarm and sys int en. 


After receiving interrupt issued by a system timer, software can check interrupt status 
by reading sys int mask sts, and can clear interrupt by writing 1 to sys int сіг. 


IMPORTANT: 


If software read SYST VALUE, double-reading method MUST be used to read this 
register. If software read SYST VALUE SHDW, only one read can get accurate 
counter value. 


6.14 System Timer - FRT 


Base Addr Range Addr Map Description 


0x4004. 0000 ~ 0х4004 FFFF AON System Timer - FRT (64KB) 


6.14.1 Overview 


System free run timer is a 32-bit free-running increasing timer with 32K(30.52us) step. It 
locates in Always-On Domain (AON), and can be read by all processors. It is used for 
synchronization between different Co-processor and communication system. 


6.14.2 Features 

€ БНІС-сіоск trigged 

® 32-bit free-running increasing timer 
e  32K(30.52us) step 
e 


Support single read in register SYS FRT VALUE SHDW: no need to double read 
when reading counter value, just like new version of system timer(r2p0). 


6.14.3 Function Description 


After hardware reset, sys frt is 0. And after being enabled, sys frt runs from 0 to the 
maximum, 232-1. If sys frt gets to the maximum, it returns to 0 again and then 
continues increasing. If no new hardware reset occurs and sys frt is kept enabled, 
nothing can stop it. 


The counting step is 32K(30.52us), that is, the timer increases by 1 per 30.52us. 
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The timer value can be read by software. If software read SYS_FRT_VALUE through 
APB, double-reading method must be used because of different clock domains. If 
software read SYS FRT VALUE SHDW, only one read is enough. At the same time, 
the value can be captured by dedicated capture circuit. 


6.14.4 Control Registers 


6.14.4.1 Memory map 


Offset Description 
Address i 


0x0000 SYS_FRT_VALUE System free run timer value in clk_rtc 
domain 


0x0004 SYS_FRT_VALUE_SHDW | System free run timer value in APB domain 


6.14.4.2 Register Descriptions 


6.14.4.2.1 SYS_FRT_VALUE 


Description: System free run timer value in clk_rtc domain 
0x0000 System free run timer value in clk_rtc (Reset 0x0000_0000) SYS_FRT_VALUE 


| Bit_| a1 | 90 | 29 | 20 | 27 | 26 | 25 | 26 | es | 22 | 21 | 2 | № | v8 | 17 | 06 | 


sys_frt_value 


sys_frt_value 


ШЕ СЕСЕ Е Е Eto В В a: 


Туре 


| FieldName | Мате |RW | Reset Маше | \Уаше |Description = 


sys_frt_value St :0] 32100000000 | System free run timer value in 
clk_rtc domain 


6.14.4.2.2 SYS_FRT_VALUE_SHDW 


Description: System free run timer value in APB domain 
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0x0004 System free run timer value in APB(Reset 0х0000 0000) e 


 ШНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
мэ) оңшиее |002 


Sys frt value shdw 


2... 
ЕЛЕНЕЛЕЛЕНЕНЕНЕ ИЕЛЕ ЕЕ А ШЕИРЖЕНЕЯ 
ЕИЕЛЕЛЕЛЕЛЕНЕЛЕЕНЕЛЕЛЕЖЕЛЕЛЕЖЕЛЕН 


sys_frt_value_shdw 


| FieldName | Мате [RW == | Reset Маше | Value | Reset Value |Description и | 


Sys | LI value s rw :0] aw tne 00000000 | System free run timer value in 
hdw APB domain 


6.14.5 Application Notes 


When software begins to use system timer, it should set aon_syst_eb bit to open its 
PCLK. Its clk_rtc may also be need to opened if necessary. 


IMPORTANT: 


If software read SYS_FRT_VALUE through APB, double-reading method MUST be 
used to read this register. If software read SYS FRT VALUE SHDW through АРВ, 
only one read can get accurate counter value. 


6.15 DRM 


Base Addr Range Addr Map Description 


0x2070 2000 - 0x207F FFFF DRM Control Register 


6.15.1 Overview 


OMA DRM 2.0 specifications define two Encryption Methods to encrypt/decrypt contend. 
They are: 


e  AES-128-CBC 
е AES-128-CTR 


Besides these two modes, basic AES-128-ECB mode is also supported in this design. 


6.15.2 Features 


e Fully implement of AES (Rijndeal) algorithm, including cipher and inverse cipher, 
which is according to ADVANCED ENCRYPT STANDARD ( Federal Information 
Processing Standards Publication - FIPS 197, Nov 2001); 


е Supporting AMBA AHB Slave interface (32 bits); 
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Software can reset AES core at any time; 


Support DRM DMA working mode. When AES working, two channels will be need 
to separately transfer plain text and cipher text; 


Supporting DRM Default working mode, which means software will have the 
responsibility to transfer all kind of data; 


Not support Padding Logic, that is, the message length must be multiple of 128 
bits. 


Support Only 128 bits cipher key; 
Support AES-128-ECB, AES-128-CBC and AES-128-CTR mode; 
Support hardware key expansion; and no expanded key stored in the core; 


Supporting both cipher and inverse cipher, but cipher and inverse cipher can't 
work simultaneously; 


Provide AES cipher throughput =(128bit/58cycle) * Fo arm; 
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6.15.3 Operations 


6.15.3.1 DRM Operation Flow 


Configure and enable DMA Channel 


(AES needs two channels to cope with plaintext and cipher text transfer) 


Configure and enable DRM core 


AES 


heck DMA channe 
interrup 


АП AES Decrypt/Encrypt done 


Figure 6-29 Process flow about AES in DMA mode 


Software Configure and enable DRM 


Software Write at most 16 plaintext or message words to DRM 


Software writes DRM start 
command to let DRM work 


Check mass interrupt 


Yes 


Software Read all the cipher 
words from the same address 


Software clear interrupt 


Figure 6-30 Process flow about AES in Normal mode 
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6.15.4 DRM Data Format 


7 


5| 6 
|Ц017/6|5|---|10/7|6|5|---|1|017)6|5|--||0 |765/--410 
Lo м Әв) Белі a 


Te 
TEE 


0x00 Block0[31:0] 
0x04 Block0[63:32] 
0x08 Block0[95:64] 
0х0С Block0[127:96] 


0x30 Block3[31:0] 
0x34 Block3[63:32] 
0x38 Block3[95:64] 
0x3C | Block3[127:96] 


Figure 6-31 Data format in DRM 


6.15.5 DRM Control Registers 
Table 6-13 DRM registers 


[зз [Name емее — — 
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0х20В0 0034 ~ 
0x20B0_00BC DRM_MEM DMA one port memory space 


0x20B0_0000 DRM enable DRM_EN 


| em [sr ioo | 20 [28 | 27 | zo | 25 | 24 | 23 | 22 | 21 | 20 | 19 Loo | 17/16, 


AES 
DMA CBC | CTR 
ш НЫ a Е 
AN 
7 


R 


Reserved 


[31:30] Reserved 
[29] AES DECRY EN 0: encryption mode 
1: decryption mode 
[28] DMA EN 0: default in software mode 
1: in DMA mode 
[27:26] Reserved 
[25] CBC EN Enable the CBC mode, active HIGH 


Note: If both СВС EN and СТВ EN are un-active, AES 
works in EBC mode by default. 


[24] CTR EN Enable the CTR mode, active HIGH 


Note: If both СВС EN and СТВ EN are un-active, AES 
works in EBC mode by default. 


[23:21] Reserved 


[20] MASS DONE INT EN Indicating one mass plaintext has been encrypted/decrypted 
over. Enable mass done interrupt when DRM does not work 
in DMA mode. Software one time writes at most 16 words 
plaintext to DRM and waits this interrupt to active and then 
reads the same size (16 words) ciphered text when AES is 


used. 
[19:0] Reserved 
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0x20B0_0004 DRM command DRM_CMD 


Е ЕЕ ЕЕ ЕЕ ЕЕ ERI EUR ES EG CERAM 


MAS 
мо SD 
еге AES MASS START Reserved OR Reserved ONE Reserved 
“Fs _CL 
R 


те pe] 9 —— 


Le 9e e e 
L*] ENEXER пт п ре 
ЕСМЕЗЛЕЛЕЛЕГЕШЕЛЕЛЕЛЕЖЕЛЕЖЛЕЖЕЛЕНЕНЕН 
| Name | Reserved 
vee — 0o . B[(n D D D | 
| езе ШШ ОСИ REEL О И CLER ОСНО ОО О И ИЕ ЕКИ И 


[31] Reserved 


[30:28] AES MASS START Start and size. When DRM is not working in DMA mode, after 
it writes 1/2/3/4 blocks of plain/ciphered text into DRM 
memory, Software can set AES MASS START active to 
inform DRM to start to compute the content in the memory 
and at the same time set the number of blocks in memory. 


[27:25] Reserved 

[24] DRM CORE RST DRM core reset. When active, DRM will stop the current 
computation and ready to receive a new message. 

[23:21] Reserved 

[20] MASS DONE INT CLR | Mass done interrupt clear 

[19:0] Reserved 

EE ЫИ DRM status DRM_ST 


| 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 2: 20 | 19 | 18 | T7 | 16 | 


Reserved KE Reserved OU AES FSM СОН ST 
YV то 
RM 


| Type | 


ЕШ: м 
L. ae ooo 
ЕЛЕЕ ae СИ iso ORE TR RR ass ees ao 


- Е 


ыы BH © каз 
EN: EES ки 
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[31:25] Reserved 

[24] AES INV KEY VLD Active high. This bit means that the inverse Key 
expansion has been done and inverse Round keys are 
valid. 


This bit is only used in inverse Cipher process 
(decryption process), for debug only. 


[23:21] Reserved 

[20] HREADY OUT DRM For debug only 

[19:16] | AES FSM CUR ST FSM current state, for debug only 

[15:9] Reserved 

[8] AES MASS DONE INT MSK ST | Mask status 

[7:1] Reserved 

[0] AES MASS DONE RAW Raw interrupt status 

0х20В0 0010 AES cipher key part 1 AES KEY1 
0х20В0 0014 AES cipher key part 2 AES KEY2 
0х20В0 0018 AES cipher key part 3 AES КЕҮЗ 
0х20В0 001C AES cipher key part 4 AES KEY4 


[31:0] AES KAY1 AES key [31:0] 

[31:0] AES KAY2 AES key [63:32] 

[31:0] AES KAY3 AES key [95:64] 

[31:0] AES КАҮ4 AES key [127:96] 
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0х20В0 0020 IV message part 1 IV MESSAGE1 
0х20В0 0024 IV message part 2 IV MESSAGE2 
0х20В0 0028 IV message part 3 IV МЕ55АСЕЗ 
0х20В0 002C IV message part 4 IV MESSAGEA 


а з Гэ Гә ә а Га а а ра а а ГГ е е ес 
ruw—wvF 
ЛЕНЕНЕНЕНЕНЕНКИКИКИЕНЕНЕНЕНЕНЕНЕН 


ЕСШЕЛЕЛЕЛЕНЕЛЕЗЕЛЕНЕМЕНЕЛЕШЕНЛЕЕНЕ 


IV MESSAGE 
Туре 


IV message content In CBC work mode, or Counter Initial Value in CTR mode 


[31:0] IV_MESSAGE1 [31:0] 

[31:0] IV. MESSAGE2 [63:32] 

[81:0] IV MESSAGE3 [95:64] 

[81:0] IV. MESSAGE4 [127:96] 

0х20В0 0030 DMA block size DMA BLK SIZE 


DMA BLK SIZE 


[31:0] DMA BLK SIZE In DMA mode, the total number of blocks (128 bits/block) 
must be declared to this register, so that DRM can stop 
request DMA transfer accordingly. 


6.16 Spinlock 


Base Addr Range Addr Map Description 
0x20D0_0000 ~ 0x20DF_FFFF AP SpinLock Reg (64K) 


0x4006_0000 ~ 0x4006_FFFF AON SpinLock Reg (64K) 
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6.16.1 Overview 


Hardware spinlocks are provided to assist multiple processors to synchronize access to 
global resources. 


6.16.2 Features 
Ф Supports 32 spinlocks 
€ Use special token(0x0000 0000) indicate unlock 
€ Perform lock operation by reading Spinlock Token Registers 
ө 


Perform unlock operation by writing Unlock Token(0x55AA10C5) to Spinlock Token 
Registers 


€ Spinlock Total Status Register is just for debug tool, takes no effect on spinlock 
Spinlock 
AHB Slave „| | Lock CFG/STS 
Interface 
Token register 0 
Token register 1 
HCLK ы 
pd_HRESTn —— — Token register 31 
6.16.3 Signal Description 
Standard AHB slave interfaces 
6.16.4 Function Description 
6.16.5 Take and Release Spinlock 


e The spinlock has two states: Taken and Not Taken. 

e After reset, the state of lock is Not Taken, equal to 0x0000_0000. 
@ When the lock is in Not Taken state, all write takes no effect. 
ө 


When the lock is іп Not Taken state, a read returns 0х0000 0000, and change to 
Taken state. 


When the lock is in Taken state, all write except the Unlock Token(0x55AA10C5) 
takes no effect. And a read always returns 0x0000_0001. 


€ А write of the Unlock Token sets the lock back to Not Taken state. 


—-—Read— | 


m 74 . Без 
Read ог 


МОТ ТАКЕМ 


^W е D- Write Not Unlock Token 
Write, 


“Write Unlock Token 


NOTE: 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 350 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM | SC9832 Device Specification 


There is no support to ensure that a lock is locked and unlocked by the same process. This 
must be ensured in software. 


6.16.6 Programming Guide 


A spinlock should only be held with interrupts disabled. So, before attempting to obtain the 
spinlock, software should disable interrupts. 
Then it should read spinlock. Reading back 0x0000 0000 indicates success. Now it 


should process the critical section then write Unlock Token (0x55AA10C5) unlock and 
re-enable interrupts. If the acquisition attempt fails, the acquisition should be reattempted. 
To prevent unknown interrupt disabled time, interrupts should be re-enabled and then 
disabled before reattempting to acquire the lock. 


Start 


Y 


>| Disable IRQ Take 


У 


Read spinlock 


Are the values is 


No 32110000 0000? 
| Yes 
Enable IRQ 
Y 
Critical Section 
| Release Write Unlock Token | 
Enable IRQ 
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6.16.7 Register Descriptions 


Detailed information about address mapping please refer to HLD document. 


[series [Name Bein — | 


6.16.7.1 SPINLOCKTTLSTS 
Name LOCK 
[me | ro | so | ro | ro | nog Ro [jo | ro | Ro | ro | во | по | Ro | ro | o | rol 
e| o оо | ofa fio [о [ооо [о (ооо [о1о 
О SES ОС ОЕ О ОБД ЕЕ A ST ПЕ р Ба UNI ЕСІ 
Мате LOCK 
mwe | ro | но ия [ВЯ ко | мо | ro | мо | мо | Ro | Ro | fo | no | ю | м | fo | 
rsa] o | e po [о [оо [о [о [оо [о [о [оо [о [о 


Spinlock Total Status Register 


Field Name Type | Reset Description 
Value 


LOCK [31: 0] 0x0 32 lock status 
Read LOCK[i]=0x0, lock i is in the Not Taken state. 
Read LOCK[i]=0x1, lock i is in the Taken state. 


6.16.7.2 SPINLOCKSWFLAGO 
0x0008 Spinlock Total Status (0x00000000) SPINLOCKTTLSTS 
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eu | | p СЕНГЕН рр b b b рр b 


m qu e [з [е [т fof г р СЕН СЕН ГЕН СЕН ЕНГЕН ГЕН 
me | |o fo рр fo Jo fo Jo fo Jo lo Jo lo Jo 


Spinlock Total Status Register 


Field Bit | Type | Reset Description 

Name Value 

SWFLAGO 0х0000_0000 | Spinlock Software Flag Register 0. 
0] 


6.16.7.3 SPINLOCKSWFLAG1 


a рр be [а Га а ре ре ре le fel fe 
СУСТ 
ep | | fo Jo fo Jo о lo Jo fo рр p 
m pe [а [з [е [т Joe F СЕНСІН F Ë F T e 
meu fo ] Jo fo Jo fo Jo Jo b Jo fo lo b - 


Spinlock Total Status Register 


Field Bit Type | Reset Description 
Name Value 


SWFLAG1 | [31:0] 0х0000 0000 | Spinlock Software Flag Register 1. 


6.16.7.4 SPINLOCKSWFLAG2 


a pe [ж | e @ = [ш [э [в т fe 


meu o o Jo fo Jo рр р b Jo b Jo b lo - 
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Мате |SWFLAG2 


м 
heu |o o Jo fo Jo fo Jo Jo b Jo fo Jo b lo b 


Spinlock Total Status Register 


Field Bit | Type | Reset Description 

Name Value 

SWFLAG2 0х0000_0000 | Spinlock Software Flag Register 2. 
0] 


6.16.7.5 SPINLOCKSWFLAG3 


I NN NN "ОИ 


Мате | SWFLAG3 


Ewa OO OOO T T 
Be foo fo | Jo fo Jo Jo Jo fo lo Jo fo lo lo | 


Spinlock Total Status Register 


Field Bit | Type | Reset Description 

Name Value 

SWFLAG3 0x0000. 0000 | Spinlock Software Flag Register 3. 
0] 


6.16.7.6 SPINLOCKSTS i (i=0,1,...,31) 


0x0800 Spinlock Individual Status (0x00000000) SPINLOCKSTS i 


Name RESERVED 


[memo | ro | mo | ro | ro | ro | Ro | mo | mo | mo | no | ro | mo | ro | ro | ғо, 


СС С С С ОС ОС О О ОС ОС ОСЗ ОС ОСИ ОЗ ОС ОС 
ПС С ЗС С С С О ОС Е ОСЗ ОЕ ОЕ О С ОСЗ o 
ГО T ООО ees 
Е С Ге [= [es [= [о 55 ее ИС С ССВ 
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Spinlock Individual Status Register 


Field Name Type | Reset Description 
Value 


[RESERVED [эпо [oo [мю — — — — — — — — 


Read 0x0000 0000, Request and get the lock. 

Read 0x0000 0001, Request but does not get the lock. 
Write Unlock Token, Unlock the lock. 

Write not Unlock Token, takes no effect. 


6.16.7.7 SPINLOCKVERID 


Spinlock Version ID (0x00000000) 
VERID 

[mee | во | во | во | ro | во | mo | ro | ro | ro | o | яо | mo | ж | mo | mo | ю | 
аа оо [о о о [оо о [о оо [оо [о [оо | 
press ЕА СЕС ES a ПЕ ЕСС ЕС ns 


Spinlock Version ID Register 


Field Type Reset Description 
Name Value 


VERID | [31:0] | RO | 0x0000 0200 | Spinlock Version ID Register 


6.17 AP Clock Control 


Base Addr Range Addr Map Description 
0х2150 0000 ~ 0x215F_FFFF AP Clock Control Register 


6.17.1 AP Clock Register Address Map 


0x0020 clk_ap_ahb_cfg Detail description as below 


0x0024 clk_ap_apb_cfg Detail description as below 
0x0028 clk_gsp_cfg Detail description as below 
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6.17.1.1 clk ap ahb cfg 


Li [o [so] [29 o [s [25 [а [з [2 [т [ж [лә | e [ [15] 


reserved reserved 


ETE О ЕЕ DIEN 
_ неге | |: ВИ ЗОО ВКО ОВ Pn ОЕ TL Tes] 
| ЕЕ en ЛЕ е Ел ГЛ ЕЧ Fe 
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se 
аен Pie 


clk_ap_ahb_cfg 


Field Name Type Reset Description 
Value 
эя [RO [oo |а 
wate) |Ro [oo [Reseved —  —  — 
пыз [RO oo Reed CS 
(na [Ro |99 mend CS 


clk ap ahb sel [1:0] RW 0x0 clk_ap_ahb_sel: clk_ap_ahb source selection 
2'h0: сік 26m ap ate 
2'hi:clk 76 8m 
2'h2: clk 128m 
2'h3: сік 192m 


6.17.1.2 сік ap арЫ cfg 


Ten [o [so] [2 [5 [25 [29 [з [2 [т [ж [лә | e [ [15] 
ІСІГІ Z 


reserved reserved 


сік ap apb сїй 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved —— _ 
рэле [RO oo |а 


Dew ЕЕ [Ro oo [Reseed — — — — — — — 
(mem [za fro jo mem _ E 


clk ap apb sel [1:0] сік ар apb sel:clk ap apb source selection 
2'h0: clk 26m ap 
2'h1: clk 64m 
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2'h2: clk 96m 
2'h3: clk 128m 


6.17.1.3 сік gsp cfg 


ШЕСІ” | — — окорсобою — — | скоро | 
Сэ [o [о [2 [2 T [s [25 [29 [з [2 [5 [ж [лә [тв [зт [ле] 
КЛ © оз | === |] 


reserved reserved 


m ЕЕ С о и аә С С СЗ С еа Е ОСЗ С 


clk_gsp_cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo [ве _ 
рз] |o [oo [Reseved —— — 
msa [no [oo [Reseved —  —  - 
ina [RO oo [Reseved —  — - 


clk gsp sel [1:0] RW 0x0 clk_gsp_sel: clk_gsp source selection 
2'h0: сік 96m 
2'"hi:clk 153 6m 
282: clk 192m 
2'h3: clk 256m 


6.17.1.4 сік dispcO сід 


Li [s 9o] [2 [2 [25 [25 2s [з] [т | [19 [e | [e 
чат | 


Twee dÀ3 3A1ww 
EY 1-7 ШЕ ШИЕ ИЕ СЗ ОЕ doe ЕЕН 


reserved reserved 


EE ШЕЛЕЛЕНЕЖЕЛЕЛЕИЕЛЕНЕНІСІ 


reserved сік dispcO div reserved 
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clk dispcO cfg 


ome a a mmm 
Value 

freseved атаа |Ro oo [Reed — 

[ewe |; |o oo [нема | 

reseve new |Ro [oo [memes  | 


[wes [лу [no oo [ne —  — -—] 


сік dispcO. sel [1:0] RW 0x0 сік dispcO sel: clk dispcO source selection 
2'h0: clk 153 бт 
2'hi:clk 192m 
2'h2: clk 256m 
2'h3: clk 307 2m 


6.17.1.5 clk dispcO dbi cfg 


Cen [s [|| [2 [25 [25 [2s [2 [2] | 9 [ 9 | e [зт ve 


reserved reserved 
Type 


== |» NNNM 
| "eset ШШЕ КИ ЗЕ СИ TON D Е СЗ Е 
ECC ERE ER Е В Е ЕЕ ЕВЕ Е ЕС 


clk dispcO . 


reserved сік dispcO dbi div reserved dii eel 


clk dispcO dbi cfg 


Field Name Type Reset Description 
Value 
prea [Ro [oo [Reseved ^ — 


esemes ts: no Joo [ne — — — — — — — —] 
павее ИЕ no [oo [Reseed — — — — — — | 


сік dispcO dbi di | [10: 8] сік dispcO dbi div: сік div = сік src/(div +1) 
V 


Dese: “|ті [no [oo [nes — — — — — — — | 


сік dispcO dbi s |[1:0] RW 0x0 сік dispcO dbi sel: clk dispcO dbi source 
el selection 

2'h0: сік 128m 

2'"hi:clk 153 бт 

2'h2: clk 192m 

2'h3: сік 256m 
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6.17.1.6 clk dispcO dpi cfg 


ШЕ ЕЗЕЛЕЗЕЛЕЗЕЛЕЗЕЗЕЛЕЗЕЛЕЗЕЛЕЛЕЛЕЛ 


AN reserved reserved 


clk dispcO dpi cfg 


Field Name Type Reset Description 
Value 
peg [RO oo [rema CS 
зл [Ro foo Reese — 


clk dispcO dpi p | [16] RW 0x0 сік dispcO dpi pad sel: clock source from pad, 
ad sel active high 

сік dispcO dpi di | [15: 8] сік dispcO dpi div: сік div = сік src/(div +1) 

у 


Dese: [лу [no oo ава 


сік dispc0_dpi s |[1:0] RW 0x0 сік dispcO dpi sel: clk dispc0_dpi source 
el selection 

2'h0: сік 128т 

2'h1: clk_153_6m 

2'h2: clk 192m 

2'h3: clk 384m 


6.17.1.7 сік папас ecc cfg 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ Ew———srrO 


reserved reserved 


we Te 
| Reset [SII ОДО ОН a oe | ОЗ ЕСІНЕ ЕЕЕ 
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| Bit_| 15 | 14 | 12 | r2 ( 1 | 10 | 9 | e | 


- reserved reserved 


ГЕИ = 
_ КЕ 


сік палас ecc cfg 


Field Name Type Reset Description 
Value 
эз [RO [oo [Reseved _ 
рэле [RO oo [Rea — — 
ues [Ro |90 Red — | 
E NN ГЕ СИИ О ЗЕ 


сік папас есс 5 сік nandc ecc sel:clk nandc ecc source 
selection 


1'h0: сік 153 бт 
1'ћ1: сік 192m 


6.17.1.8 clk sdioO cfg 


ECHEREIEIEIJEZEIEJEIEIEIEREIERETEZKE] 
| О 


reserved reserved 


clk sdioO cfg 


Field Name Type Reset Description 
Value 


eee: [mum [no foo [nes — — — — — — —] 


рэле [Ro foo [Reewd — —  — — 
msm [no [oo [Reseved — — —  — 
clk sdioO div [10: 8] сік sdioO div: сік div = clk_src/(div +1) 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 361 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 
[wewd fira [Ro [oo nese — — — — | 


сік sdioO sel [1:0] RW 0х0 сік sdioO sel: clk 50100 source selection 
2'h0: clk 26m ap 
2'h1:clk 256m 
2'h2: clk 307 2m 
2'h3: clk 384m 


6.17.1.9 clk_sdio1_cfg 


Cen [o [so] [2 o [s [25 [2 [2 [т [| 0 [| [ v 5 
[ome — — x ЕЕ 


reserved reserved 


clk_sdio1_cfg 


И J тт 
Value 

reserved [зә |Ro |99 fasea — — | 

freseved Газе |Ro oo [nes — | 

[eewd — ness [RO joo |а 

reserved [то [Ro |99 [memes — | 


сік sdiol sel [1:0] RW 0х0 clk_sdio1_sel: clk_sdio1 source selection 
2180: сік 48m 
2'1: сік 76 8m 
2'h2: clk 96m 
2'h3: clk 128m 


6.17.1.10 clk sdio2 cfg 


Cen [o [so] [2 o [ж] [2 [аз [2 [т | 9 [в [ v [15] 


reserved reserved 


BEC ЕТ ЕТА CREER ВЕ КА ИЕЛЕ CREER ЕЕН 8 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 362 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9832 Device Specification 


clk sdio2 5 
reserved reserved el 


мз p 
Preset оо Г | ie 


clk_sdio2_cfg 


Field Name Type Reset Description 
Value 
эя [RO [oo |а 
pog |o [oo [Reeva ^ — 
пыз [RO oo Reed CS 
(na [Ro |99 mend — —| 


сік sdio2 sel [1:0] RW 0x0 сік sdio2 sel: сік sdio2 source selection 
2'h0: сік 48m 
2'1: сік 76 8m 
2'h2: clk 96m 
2'h3: clk 128m 


6.17.1.11 сік emmc cfg 


[eoe [анат овоот | 
Ten o [so] [2 o [s [25 [2 | [2 [т [ж [лә [тв][зт [ле] 
КЛ es 


reserved reserved 


clk_emmc_cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved —— -— 
рэле [RO oo [Rea CS 


eseme [usa [о oo [Rees — — — — — — — 
(mew [mam o mem — E 


сік еттс sel [1:0] сік еттс sel: сік еттс source selection 
210: сік 26m ар 
2'h1: clk_256m 
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2'h2: сік 307 2m 
2'h3: clk 384m 


6.17.1.12 clk otg ref cfg 


Ten [o [oo] [29 o [2s [25 [2 5 [2 [ет | o | [| [15] 
КЗ © оз | == |] 


reserved reserved 


reserved 


clk_otg_ref_cfg 


Field Name Type Reset Description 
Value 
эр |o [oo [Reseved — _ 
рз] |Ro [oo [Reseved — - 
msa [RO oo [Reseved — 
inq [RO [oo [Reseved — — 


сік otg ref sel RW 0x0 clk_otg_ref_sel: clk_otg_ref source selection 
1'ћ0: сік 12m 
1'h1: сік 24m 


6.17.1.13 сік hsic ref сід 


ШЕТЕН БЕРЕІЛГІНГІЕГІСІ | en meert ea 
Сэ [o [з [25 2 [2 [s [25 [2 5 [2 [5 [ж vo [в [т [ле] 
wm es 


reserved reserved 


reserved 


тъне е 
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Pese |o jo о [о [о јо [о о [ооо [о [ооо о | 


сік hsic ref cfg 


Field Name Type Reset Description 
Value 
peg [RO oo [rema CS 


еме Е [Ro [оф [ше — — — — — — — — 
певамо [usa [no oo [nese — — — — — — — 


шені” [mu mo [oo meme ooo E 


сік hsic ref sel сік hsic ref sel: сік hsic ref source selection 
1'ћ0: сік 12m 
1'h1: сік 24m 


6.17.1.14 clk uartO cfg 


I [o [so] [25 o [s [25 [2 [аз [2 [т | | [зт [15] 
СТИГНЕ 


геѕегуеа reserved 


сік uartO сід 


om |° ane mmm 
Value 

reserved [зоо [oo [nese — | 

reserved — E518 |Ro [oo [Reed — | 

reserved пп [Ro [oo [aese — | 


ее [ту [Ro foo [Reeves —— —  — 


сік uartO sel [1:0] АМ/ 0х0 сік uartO sel: clk uartO source selection 
2'h0: сік 26m ар 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 
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6.17.1.15 clk_uart1_cfg 


[ eos | enc uara eta aooo | oaae 
Ten [o [so] [=] [s [25 [2 [аз [е [т [| [в [зт [ле] 
ІСІГІ CZ 


reserved reserved 


Type 


| BM [15 (14 тз j 12 | ЕШ o. o [v c s [зго 


clk_uart1_s 
reserved clk_uart1_div reserved 5 = 


clk_uart1_cfg 


Field Name Type Reset Description 
Value 
prp [mo [oo ООО 
аа [no [oo [Reewd — _ 
пир [RO [oo [Reserved — 
clk uarti div [10: 8] сік uarti div: clk div = clk src/(div +1) 
(а [Ro [oo Тав 


сік uart1 sel [1:0] RW 0х0 clk_uart1_ sel: clk_uart1 source selection 
2'h0: clk 26m ap 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


6.17.1.16 clk uart2 cfg 


[umso | кипении — “umma | 
C [o [9o [3 [25 [77 2 25 [4 [з [2 [7 [ e e [ v [| 
mae E= 


reserved reserved 


clk_uart2_cfg 
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ome |4 mme ИШИН 
Value 

reserved [изу |Ro [oo [Remi — | 

freseved Газе |Ro [oo [ее _ | 

ема ns: mo oo [Reeva | 


Dee: fira [ю [oo [ne _  —  —] 


сік uart2 sel [1:0] RW 0x0 clk_uart2_sel: clk_uart2 source selection 
2'h0: clk 26m ap 
2'1: сік 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


6.17.1.17 clk uart3 cfg 


[eoo [oc vant tg ooo sssi 
ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ О 


reserved reserved 
Type 


ЕТ тт 
| Reset | В ЕСКЕ ЕШ ЕШ И И ЕЕ ШЕ ШЕКЕ КЕШЕ ica Teo] 
ви мао ио о је те еа зао 


сік uart3 s 


| Туре | 


clk_uart3_cfg 


om dL ee Late | mmm 
Value 

reserved [зиз |Ro [oo [воа 

esenea |рәл6 |Ro [oo [Reed — | 

reserved пп |Ro [oo [nese — | 


Deed [тд [Ro foo [Resened — — _  — —— 


clk_uart3_ sel [1:0] RW 0x0 сік uart3 sel: сік uart3 source selection 
2'h0: сік 26m ар 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 
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6.17.1.18 clk uart4 cfg 


i [o [о [2 [2 o [2 [25 [2 [з [е [т [| [в [зт [15] 
ІСІГІ Z 


reserved reserved 


Type 


ECHEGEJEJEAEJEJERERESEREREREREREREI 


сік uart4 s 
reserved clk uart4 div reserved x = 


сік uart4 сід 


Field Name Type Reset Description 
Value 
prp [mo [oo ООО 
аа [no [oo [Reewd — _ 
пир [no [oo [Reseed — 
сік uart4. div [10: 8] сік uart4 div: сік div = clk src/(div +1) 
(а [Ro [oo [ne —— _ 


сік uart4 sel [1:0] RW 0х0 clk_uart4_sel: clk_uart4 source selection 
2'h0: clk 26m ap 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 96m 


6.17.1.19 сік і2с0 cfg 


ШЕСІІІТЕН БЕРЕЕКІЗГІЕТІІІ!!! СУЕТ 
ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕДЕІЕЕЛЕЛЕ 
— =n 


reserved reserved 


сік i2cO cfg 
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Wd ad a NN 
Value 

Dese [рой [no oo Rees —  — — -— 

esn ІЕ-І [Ro oo | Reserved — 

[eem ив [ro [oo [nes — — — 

сік і2с0 div: сік div = сік src/(div +1) 


[ees — [лу [RO [oo [авама 


сік i2cO sel [1:0] RW 0x0 сік i2cO sel: сік 12с0 source selection 
2'h0: clk 26m ap 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


6.17.1.20 сік i2c1 cfg 


ТИИ БЕББЕГГІСТЕТІІГ: [кше | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
СИЕ 


геѕегуеа reserved 
Type 


— тт 
| Reset | Ж КЕ ЕСКЕ ИШ ЕШ КЕН ЕЕЕ ШЕ s ШЕЕ 
ви мао ио о је те еа зао 


сік і2сі ве 


| Туре | 


clk_i2c1_cfg 


уе EN 
Уаіше 

СТІП" [рй [no oo [na —  — 

Tesema Ese [Ro [bo [Reseed — 

Preserved [nsan [RO [oo Reed — 

сік i2c1 div: сік div = сік src/(div +1) 


Deed [iva] [Ro foo Rees — — — — — — 


сік i2c1 sel [1:0] RW 0х0 сік i2c1 sel:clk i2c1 source selection 
210: сік 26m ар 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 
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6.17.1.21 сік i2c2 cfg 


WIIT:IRIIIRT T sss 
C [o 9o [2 [2 o [2 [25 [29 5 [2 [5 [9 | s [| 9 
ІСІГІ О 


reserved reserved 


Type 


ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 


reserved clk_i2c2_div reserved 


clk_i2c2_cfg 


Field Name Type Reset Description 
Value 
prp [mo [oo ООО 
Esp [no [oo Е ООО 
пр no [oo [Reserved y 
сік i2c2. div [10: 8] сік 1202 div: сік div = сік src/(div +1) 
(а [Ro [oo ав 


сік i2c2 sel [1:0] RW 0х0 сік і2с2 sel: clk_i2c2 source selection 
2'h0: сік 26m ар 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


6.17.1.22 clk i2c3 cfg 


ооо БЕРЕЕКІЗГЕЕТІІІ! БЕН киа | 
C [o [9o [3 [2s 7 29 25 [7 [ [2 [5 [9 i e [ v [6] 
— О хз O 


reserved reserved 


сік i2c3 cfg 
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Wd ad a NN 
Value 

Dese [рой [no oo Rees —  — — -— 

eser [are [Ro [oo | Reserved — — — 

емен Гав [ro [oo | Resened — — 

сік i2c3 div: сік div = сік src/(div +1) 


кэме — [лу [ю [oo [авама 


сік i2c3 sel [1:0] RW 0x0 сік i2c3 sel: сік i2c3 source selection 
2'h0: clk 26m ap 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


6.17.1.23 сік i2c4 cfg 


[ооо |  — seres [кш | 
m [o [о [2 [25 2 [2 [25 [22 5 [2 [7 [ж [19 [те [зт [зв 
eme emm] 


reserved reserved 
Type 


— UMEN 
| Reset | Ж КЕ ЕСКЕ ИЕ ЕШ qoe ИЕШЕ ШЕ КЕШЕ р А 
ви мао ио о је тее аза о 


сік i2c4 se 


| Туре | 


clk i2c4 cfg 


BG od =, 
Value 

СТІП" [рй [no oo Reed — — 

Preserved Ese [Ro [bo Rene — 

Preserved [пп [Ro foo [ Reseed — 

сік i2c4. div: сік div = сік src/(div +1) 


Deed — ima [Ro foo Rees — o — — — 


сік i2c4 sel [1:0] RW 0х0 сік і2с4 sel: clk_i2c4 source selection 
210: сік 26m ар 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 
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6.17.1.24 clk_spi0_cfg 


ШЕ CIES EES SEES 


Ы a reserved reserved 


clk spiO cfg 


Field Name Type Reset Description 
Value 
эр [Ro [oo [Reseved —— 
gor [RO oo [Reseved —— — 


сік spiO pad sel | [16] сік spiO pad sel: clock source from pad, active 
high 

пв [Ro foo [nese — — 

сік spiO div [10: 8] clk spiO div: clk div = clk src/(div +1) 

(na [Ro |o [ее 


сік spiO sel [1:0] RW 0х0 сік spiO sel: clk spiO source selection 
2'h0: clk 26m ap 
2'1: сік 96m 
2'h2: сік 153 6m 
2'h3: clk 192m 


6.17.1.25 сік spit cfg 


тишн el AAA 


С reserved reserved 


ви |is |1 [12 [м | | в [76 |4 [зато | 
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СІК s i _se 
LJ Е aids ii 


me БЕНЕН” | x | 
r — шп — кш 


сік spit cfg 


Field Name Type Reset Description 
Value 
24 [Ro [oo  [Reewd — — 
gor] |o [oo [Reseved —— — 


сік spit pad sel | [16] сік spit pad sel: clock source from pad, active 
high 
пз] [no [ою [ее 
сік spit div [10: 8] сік spit div: сік div = сік src/(div +1) 
(na [Ro |o [eee 7 


сік spit sel [1:0] RW 0x0 clk_spii_sel: сіК врі1 source selection 
2'h0: clk_26m_ap 
2'h1: clk_96m 
2'h2: clk 153 6m 
2'h3: clk 192m 


6.17.1.26 clk spi2 cfg 


ИТЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЗЗЕЛЕЛЕЗЕЛЕЗ 


Ы геѕегуеа reserved 


clk_spi2_cfg 


Field Name Type Reset Description 
Value 


Dese: [piq [RO [oo аа 
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ПО Е [no wo memes — — — — — — — 


сік spi2 pad sel | [16] сік spi2 pad sel: clock source from pad, active 
high 

пз] [no [о [Ree | 

сік spi2 div [10: 8] сік spi2 div: сік div = сік src/(div +1) 

(ng [mo [oo Rene —— | 


сік spi2 sel [1:0] АМ/ 0х0 сік spi2 sel: clk spi2 source selection 
2'h0: clk 26m ap 
2'1: сік 96m 
2'h2: сік 153 6m 
2'h3: clk 192m 


6.17.1.27 сік іі50 cfg 


СТАТУТИ ИТТЕН 
Се а e о Гота Га и De De Те 


Ы a reserved reserved 


reserved clk_iisO_div reserved clk_iisO_sel 


Ел Ка м 


clk_lisO_cfg 


Field Name Type Reset Description 
Value 
БЕП ERE = 


сік iis pad sel саласына сік 1150 pad sel: clock source from pad, active 
high 


[wee ват [RO [oo [nes — — — — — — 


clk iisO div [10: ы Rw joo | clk_iis0_div: сік div = clk_src/(div +1) 
ГЕ ЕТ И na 


СІК iisO sel 3 1: 0] clk_iisO_sel: clk_iisO source selection 
2'h0: сік 26m ap 
2'h1:clk 128m 
2'h2: clk 153 6m 
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6.17.1.28 clk_iis1_cfg 


w [= alale =] [2 ата ет 


"K reserved reserved 


clk iis cfg 


Field Name Type Reset Description 
Value 
pep [RO oo [rema — 
зл [Ro |90 Reed — | 


сік iis pad sel [16] сік iis pad sel: clock source from pad, active 
high 
msn [mo Joo [ею — — — — — — — 
сік iisi div [10: 8] сік іі div: сік div = clk src/(div +1) 
тй [Ro foo Reewi —  — — 


СІК 151 sel : RW 0x2 СІК iis1 sel: clk iis source selection 
2'ћ0: сік 26m ар 
2'1: сік 128m 
2'h2: сік 153 6m 


6.17.1.29 clk_iis2_cfg 


a a a ВИН 


= о reserved reserved 
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Pese | o оо [оо [ооо [ооо [ооо | o 


clk iis2 cfg 


Field Name Type Reset Description 
Value 
pep [RO oo [Reeves CS 
зл [Ro |90 [Reseed 


clk iis2 pad sel [16] сік iis2 pad sel: clock source from pad, active 
high 


Dese: но [oo [юке — — — — — — — 


сік iis2. div [10: 8] сік і2 div: сік div = clk src/(div +1) 
ma [Ro foo Reewi —  — — — 


СІК iis2 sel : RW 0x2 Clk iis2 sel: clk iis2 source selection 
2'h0: clk 26m ap 
2'h1:clk 128m 
2'h2: clk 153 6m 


6.17.1.30 clk iis3 cfg 


[оон | оков — — | ока | 
те а Га Гота Га и e De Те 


E reserved reserved 


RW 


СІК iis3 cfg 


Field Name Type Reset Description 
Value 
peg [RO oo [Reeves — 
gan [Ro |90 Reese — — 


clk iis3 pad sel [16] сік 153 pad sel: clock source from pad, active 
high 


ms [no oo [nese =  — 
сік і53 div (10: 8] сік і3 div: сік айу = clk_src/(div +1) 
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кезе ОЕ [Ro [oo memes — — — — — — — 


clk_iis3_ sel сік iis3 sel: clk iis3 source selection 
2'h0: сік 26m ар 


2'hl:clk 128m 
2'h2: сік 153 бт 


6.17.1.31 clk zipenc cfg 


Ten [o [so] [2 o [s [25 [2 [аз [а [5 [ж [лә | e [ [15] 
СТЕ 


геѕегуеа reserved 


clk_zipenc_cfg 


Field Name Type Reset Description 
Value 
peg [RO oo [Reeves CS 
gae [Ro [oo  |Reewd — | 
mse [no [oo [Reseved — — 
ina [RO oo [Reseved —  —  — 


clk zipenc sel [1:0] RW 0x3 clk_zipenc_sel: clk_zipenc source selection 
2'h0: clk 96m 
2'"hi:clk 153 бт 
2'h2: clk 192m 
2'h3: сік 256m 


6.17.1.32 clk zipdec cfg 


Ten [э [so] [=] ЗЕ [=] mle [т [ж [лә [в [т [ле] 


reserved reserved 


ШІИЕЛЕЛЕЛЕЛЕШЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
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ШЕ 


clk_zipdec_cfg 


ОИ mme ИИ 
Value 

reserved [изо [oo [вв — | 

freseved Пазл |Ro [oo [вымя — 

ема ness [RO joo [nes — | 

reserved [то [Ro |99 [memes — | 


clk zipdec sel [1:0] RW 0x3 clk_zipdec_sel: clk_zipdec source selection 
2'h0: сік 96m 
2'"hi:clk 153 6m 
282: clk 192m 
2'h3: сік 256m 


6.18 AON Clock Control 


Base Addr Range Addr Map Description 
0x402D_0000 ~ 0x402D_FFFF AON Clock Control Register 


6.18.1 AON Clock Register Address Map 


onana [ште ОО 
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6.18.1.1 clk pub ahb cfg 


C [o [о [2s 29 [2 [s [25 [2 [аз [ 2 [т [ж [лә [| e [ [ле] 
ІСІГІ == [om m] 


reserved reserved 


Ik h 
reserved ° d reserved clk pub ah 
b div b sel 


clk pub ahb cfg 


Field Name Type Reset Description 
Value 


essei ата [no oo [nens — — — — — — —] 
ом азл |o [оф [nese o 
павее isi |no [oo [nese — — — — — 
ci pub ano dw [19:81 [RW [09 [окр anb чмок dv = ok slave) | 


[ewe [лї |Ro [oo [вымя — 
clk pub ahb sel |[1:0] RW 0x0 clk pub ahb sel: clk pub ahb source selection 
2'h0: clk 26m pub 
2'hl:clk rc 4m aon 
2'h2: clk 96m 
2'h3: сік 128m 
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6.18.1.2 сік aon apb cfg 


C [o о [2s 29 [2 [s [25 [2 5 [а [5 [ж [лә [18 [ [5] 


reserved reserved 


Type 


EE e Е А Е С СОЗ js CR CE 


сік аоп ар сік аоп ар 


b div reserved b: sei 


| e ë | w] 1] 
ee [e С С ОС С 55] 


clk_aon_apb_cfg 


om И a ИИ 
Value 

freseved [era |Ro [oo [Reed sss 

[ewe [ры |o oo вем 

ПО Е [RO [oo memes — | 

[ak son аро dv [19:8] [RW oo [ck aon apb deck dv= ck асау) | 

reserved ло [Ro Joo [mew ^ | 


сік aon арб sel | [ 1: 0] RW 0х1 сік aon арб _ sel: clk_ aon арб source selection 
2'h0: сік rc 4m aon 
2'h1:clk 26m aon 
2'h2: clk 76 8m 
2'h3: clk 96m 


6.18.1.3 clk adi cfg 


ШЕСІ ЕЕ БЕРЕЕЕТЕТЕТІСІ 1 БЕНЕН ока | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ІСІГІ О О хз ООО 


reserved reserved 


reserved 


| Name | reserved reserved clk_adi_sel 


clk_adi_cfg 
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—— iH 
eei [mum [mo [oo -[Reewd — — — — — — —] 
esemes ЕЕ |o Joo [ne — — — — — — — —] 
eserves ОО [no Joo [nes — — — — — — — —] 
Deme: i73 [no foo [nes — — — — — — 


сік adi sel [1:0] RW 0х0 clk_adi_sel: clk_adi source selection 
2'h0: сік 26m aon 
2'hl:clk rc 4m aon 
2'h2: clk 38 4m 
2'h3: clk 51 2m 


6.18.1.4 сік pwmO cfg 
0x0000002c clk_pwm0_cfg (0x00000000) 


__ сарта — _ 
—— e = E = 
sss 


reserved reserved 


pw 
reserved reserved 
bn 


| Type | 


clk pwmO cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved —— _ 
psg [RO [oo [Reseved —— — 


reserved [15:8 [во [охо | Reserved 


eser [iva] [Ro foo [тше — — — — — — 


сік ру/т0 sel [1:0] RW 0x0 clk_pwm0_sel: clk_pwm0 source selection 
280: clk 32k 
2'hl:clk 26m 110 
2'h2: clk 26m rf1 
2'h3: clk 48m 


6.18.1.5 сік pwm1 cfg 
0x00000030 clk pwm1. cfg (0x00000000) | ckpwmicfg | 
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ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
ww ше ООО 
m БЕНЕН: 


reserved 


0€ [5 —] 
Peel PPP PPP PP PPP Pf 


clk_pwm0_cfg 


Field Name Type Reset Description 
Value 
prea [RO oo [Reeves CS 
aie) [Ro |00 [Reseed —— | 
mse [no [oo [Reseved — 
ina [RO [oo [Reseved — - 


сік pwm1 sel [1:0] RW 0x0 clk_pwm1_sel: clk_pwm1 source selection 
280: clk 32k 
2'hl:clk 26m 110 
2'h2: clk 26m rf1 
2'h3: clk 48m 


6.18.1.6 сік pwm2 cfg 


ШЕТЕН БЕРЕТЕТІГЕГІСІ ІІ!) [ok puma | 
KCHEREIEIEIEZEIEJEIEIEIEREIEREIEZKE] 
Ceme omm r ra 


reserved reserved 


reserved 


clk_pwm2_cfg 
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—— iH 
eei [mum [mo [oo -[Reewd — — — — — — —] 
esemes ЕЕ |o Joo [ne — — — — — — — —] 
esemes [иы [no [oo [ne — — — — — — — y 
Deme: i73 [no foo [nes — — — — — — 


clk pwm2 sel [1:0] RW 0x0 clk_pwm2_sel: clk_pwm2 source selection 
2'h0: clk 32k 
2'hl:clk 26m 110 
2'h2: clk 26m rf1 
2'h3: clk 48m 


6.18.1.7 сік pwm3 cfg 
0x00000038 clk pwm3 cfg (0x00000000) 


__ ciepwmicto —— 
—— e a 5 = 
x нд ПОС 


reserved reserved 


pw 
reserved reserved 
bs 


| Type | 


сік pwm3 cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved —— _ 
arte) [RO [oo [Reseved —— - 


reserved [15:8 [во [охо | Reserved 


ем _ [тд [Ro foo [nese — — — — — — — 


сік pwm3. sel [1:0] RW 0x0 clk_pwm3_sel: clk_pwm3 source selection 
280: clk 32k 
2'hl:clk 26m 110 
2'h2: clk 26m rf1 
2'h3: clk 48m 


6.18.1.8 сік arm7 uart cfg 


0x0000003c сік апт? чагі cfg (0x00000000) сік arm7 uart . cfg 
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ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІІРДЕЛЕЛЕЛЕЛЕ 
ІІІ == ОО 
rese Е гр] 
Pen ЕЛЕПЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 


reserved 


| | | | / 
| "eset | ОЗ О НИ UC ER ЦЕН 


сік arm7_uart _cfg 


Ell |59) М8) K< a 8 
Value 

reserved [оно foo [аа 

reserved — E518 |Ro oo |на 

freseved |ва [RO oo [Reed — | 

fresened [ту [RO oo [Reeva 


сік атт uart сік arm7 uart sel: сік arm7 uart source 
sel selection 


2180: сік 26m aon 
2'hl:clk 48m 

2'h2: clk 51 2m 
2'h3: clk 96m 

2'h4: сік rc 4m aon 


6.18.1.9 clk thm cfg 


[eoo ИТТИ СТЕНИ 
Сэ [э 9o [2 [2 o [s [25 [а [з [2 [т [ж [лә [тв [зт [ле] 
ems E И 


reserved reserved 


reserved 


clk_thm_cfg 
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= 
eei [mum [mo foo [nes — — — — — — —] 
eserves Es: [RO Joo [ne — — — — — — —] 
павее “|е [no [oo [nes — — — — — — — —] 


Preserved _ [тц [Ro foo [nes — — — — — — — 


сік thm sel RW 0x0 сік thm sel: clk thm source selection 
180: сік 32k 
1'h1: clk_1m_aon 


6.18.1.10 clk_mspi_cfg 


[оон | оковы | око | 
C [o [o [3 [25 [77 29 25 [74 [ [2 [7 [9 e | v [6] 
Tene [mee 


reserved reserved 


clk_mspi_s 
el 


ИЕ С БЕТІН 
Pel С ОС О О ОСЗ ОС С ОЗ СЗ ОС ОСЗ ОЕ С СЗ 


reserved reserved 


clk_mspi_cfg 


Field Name Type Reset Description 
Value 
pua [Ro [oo [Pesma ООО 
ware) |o [oo [Reseved _ 
msa [RO [oo [Reed — - 
ina [RO [oo [Reseved — -— 


clk mspi sel [1:0] RW 0х1 сік тері sel: clk төрі source selection 
2'h0: сік 26m 
2'hl:clk 51 2m 
2'h2: сік 76 8m 
2'h3: clk 96m 


6.18.1.11 clk i2c cfg 


[eos [окси [кєз | 
Cen [o [o [5 [2s 7 2 [25 [4 [9 [2 [5 [ 9 [19 e | v [| 
Du om Е 


reserved reserved 
Te fo S S j 
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m е |а о еи еә ео е е еа оо 


сік і2с cfg 


ИИ Е NO 
Value 

reserved [зоо foo [ноа 

reserved [р |Ro oo [Reed 7 

reserved _ [пуз [во oo [Reed CS 

fresened [тл |mo joo [nes — 


сік i2c sel [1:0] RW 0х0 clk_i2c_sel: clk_i2c source selection 
2180: сік 26m 110 
2'hl:clk 48m 
2'h2: clk 51 2m 
2'h3: clk 153 6m 


6.18.1.12 clk avs cfg 


C [o [so] [2 T [s [25 [2 5 [2 [т [ж [лә [тв | v [15] 
E o e | == |] 


reserved reserved 


в ЕС |е Е | С о ә е Е СЗ ВЕ а е К lo 
ІСІГІ sr s vi cn 


clk_avs_cfg 


Field Name Type Reset Description 
Value 
24 |o [oo [ве _ 
к сє шшш ш 


Е Е НО лед — — 


clk_avs_sel [ 1:0] —— avsO sel: clk avs source selection 
280: сік 26m (10 
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2'1: сік 48m 
2'h2: clk 51 2m 


2'h3: clk 96m 


6.18.1.13 clk audif cfg 


clk audif cfg (0x00000000) 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17 | 16-. 
[Мате mew | жее | 


reserved reserved 


clk_audif_cfg 


Field Name Type Reset Description 
Value 
эр |Ro [oo [ве s 
psg [RO [oo [Reseved —— —  — 
msa [RO oo [Reseved — 
ma |n joo mee CS 


сік audif sel [1:0] RW 0х0 clk_audif_sel: clk_audif source selection 
2'h0: сік 26m 110 
2'n1: сік 38 4m 
2'h2: clk 51 2m 


6.18.1.14 сік ca7 dap cfg 


C [o о [2 2 [2 [s [25 [=] 5 [2 [5 [ж [лә [| [ [ле] 
КЛ o e [o om m] 


reserved reserved 
пое 


Ж ОЕ А 853 sc cb Est [REG REOS eS Д 


reserved сік ca7 dap sel 
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Везе: | оо јо јо [о [о [о {о [о [оо јо јо [о [о [о 


сік са? дар сід 


Field Name Type Reset Description 
Value 
pua [Ro |90 ЕО 
рз] |Ro [oo [Reseved —— -— 
msa [no [oo [Reseved — — 
ma [о [oo [Reseved —  — 


clk ca7 dap sel [ 2: 0] RW 0x0 сік ca7 dap sel: clk ca7 dap source selection 
2'h0: сік 26m 110 
2'"hi:clk 76 8m 
2'h2: clk 128m 
2'h3: clk 153 бт 
2'h4: сік rc 4m aon 


6.18.1.15 сік emc cfg 


ШЕСІ! ЕН акопе аа ооо БЕНЕН ШЕКСІЗ ІЗ — | 
ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
— EV 


reserved reserved 


clk_emc_cfg 


| И mme ет 
Value 

freseved атаа |Ro oo [nes | 

[ewe |р |Ro oo [nes | 

reserved [rsm |Ro [oo [memes — | 


тюш [a e qe emm — 7 00 


сік emc sel 2 0] clk_emc_sel: сік етс source selection 
З'ћО: clk_26m_aon 
3'ћ1: clk_192m_aon 
3'h2: сік 307 2m aon 
3'h3: сік 384m aon 
3'n4: сік 512m aon 


Spreadtrum Communications, Inc., Confidential and Proprietary №10 — Spreadtrum Communications, Inc., Confidential and Proprietary 388 of 1554. 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


3'h5: clk 614 4m aon 
3'h6: clk 768m aon 


3'h7: clk dpll aon 


6.18.1.16 clk са? ts cfg 


clk са? ts сї (0х00000001) 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 [17 | 16-. 
[Мате mew | жее | 


reserved reserved 


clk_ca7_ts_cfg 


ome m Е ИИ 
Value 

[Reewed тоа |Ro |99 [вм — | 

[Reewed —— E518 |Ro [00 |на 

[Reewed _ [пы [RO oo [aese — | 

[Reewed _ [лл [RO oo [Reed — 


сік са? ts sel [1:0] RW 0х1 clk_ca7_ts_sel: сік са? ts source selection 
2'h0: сік 32k 
2'hl:clk 26m 110 
2'h2: clk 128m 
2'h3: clk 153 6m 


6.18.1.17 сік djtag tck cfg 


Li [o о [2 2 [s [25 [2 [22 [5 [ж v | s [т [ле] 


- reserved reserved 


EX EL 
_ EN 
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| Bi | as | 14 | 13 | 2 | 11- 


m reserved reserved 


Қа 


сік djtag_tck _cfg 


Field Name Type Reset Description 
Value 
(124. [Ro [oo [Reema 7 
ВОНИ О 7 SR 


clk_ clk_ djtag_tck_pad_sel 
d 1'h0: from internal 
1'hi: from pad 


Md - — 


clk djtag tck sel сік djtag іск sel: clk djtag іск source 
selection 
1'ћ0: сік 26m aon 
1'hi:clk rc 4m aon 


6.18.1.18 сік arm7 ahb с 


clk апт? ahb cfg (0х00000001) 
| Bit (зя | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
|Name | — — e | Cs O O 


reserved reserved 
Type 


C < ООО ООО 
| Reset [В В ОЕ В ЗЕ С О В СКО ОЕ ОСЗ В 
ви |4 [аз | аг зо [о [ет е5 |4 [зато 


clk_ clk_ 
reserved arm7_ahb reserved arm7_ahb 
_div _sel 


ie а 
ee [e О С ОС ОС С О ОС СЗ ОС С leet | 


clk arm7 ahb _cfg 


Field Name Type Reset Description 
Value 


eee: fea [no |ә [nens — — — — — — ——] 
Deme zs: [no [oo [nese — — — — — — — —] 
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тезш foso [oo Remi —  —  — — — —] 


clk апт7 аһ Е ee | clk arm7 ahb _div: clk_div = clk src/(div +1) 
. div 


тое [лу [no [б [nene —  — — — — —] 


сік arm7 ahb сік arm7 ahb sel:clk arm7 ahb source 


sel selection 
2'hO: сік rc 4m aon 
2'ћ1: сік 26m aon 
2'h2: сік 96m 
2'h3: clk 128m 


6.18.1.19 сік ca5 ts cfg 


СИТЕТТИН БЕКГЕ Т: "БЕН 
Cen [э 9s [2 [29 o [s [25 [2 [е [т [ 9] vo [е [ [ле] 


reserved reserved 
Type 


БЕТЕГЕ ТЕГЕН БЕТЕГЕ eee 
| Reset | О ОЗ | еі сек |е | ши 02 Е ЕКЕ 
ЕЛЕНЕ ЕЕ ЕШ ee БИ 


clk_ca5_ts_ 


reserved reserved 
sel 


clk_ca5_ts_cfg 


om nom ime mmm 
Value 

reserved [зоо [oo [aese | 

freseved Газ |Ro oo [ее — | 

[eewd usa [RO joo [nes — i | 

reseve [тод [RO |99 [memes  — | 


сік ca5 ts sel [1:0] АМ/ 0х1 clk_ca5_ts_sel: clk_ca5_ts source selection 
2'h0: сік 32k 
2'hl:clk 26m 110 
2'h2: clk 128m 
2'h3: clk 153 бт 


6.19 MCU JTAG Interface 
The MCU JTAG interface consists of the following pins. 
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MTDO, test data output 

MTDI, test data input 

MTCK, test clock 

MTMS, test mode 

MTRST_N, test reset, active low 


от Оо N = 


For JTAG timing parameters please see "JTAG Timing". 


6.19.1 JTAG Timing 


ps XXE 


то! МОХА ААА 
Figure 6-32 JTAG Interface Timing 


Table 6-14 JTAG Interface Timing 


Parameter Typical 
Symbol 


ылыш [TMS inputSetptime | 4 | - | - [m | 
ыш [ттн ОС | - | - m 

то ери нове | - | — jm | 
tbo TDO Data Output Delay fe | - | ? [№ | 


6.20 ZIP Encoder Controller 


Base Addr Range Addr Map Description 
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0x2120_0000 ~ 0x212F_FFFF ZIP ENC Control Register 


6.20.1 Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 
decompression speed. 


6.20.2 Features 
ө Support LZO1X-1 compression; 
ө Support command queue; 


6.20.3 Function Description 


ZIPENC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPENC compresses a block of 
data into matches (a sliding dictionary) and runs of non-matching literals to produce good 
results on highly redundant data and deals acceptably with non-compressible data, only 
expanding incompressible data by a maximum of 1/64 of the original size when measured 
over a block size of at least 1KB. 


0 
1 8х 8х 
> | өн | * | — > | 256x8bits ||| 
AXI Read 7 
а БЕ? L» Async FIFO 
—» ——— > 4 
і Dict string 
Input string 
Offset 
AXI Write ZIPENC ZIPENC  - — Hash Table 
* ш sae № м Сотр (4x4096x1 2bits) 
A А 
АНВ Виз 2ІРЕМС ZIPENC 
"я Regs i Queue ZIPENC 
Figure 6-33 ZIPENC Architecture 
Syntax Word 


Header with raw data length <= 13 


RNSEHENR EE E 


В: run length, it is in 2-14. 


Run = В - 1 


Header with raw data length > 13, run length <= 18 


|| үп о | 
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В: run length, it is in 1-15. 


Header with raw data length > 13, run length > 18 


||| еме — — 
0 


Е ‘0000’ indicates that length is 18 апа R, exists. 
0 ( 
0 ( 
0 ( 
( 
( 
) 
В, Rx: run length, it is in 0~255. If itis 0, then length 
is 255 and В, exists. 
Rat Rast: run length, it is in 0-255. 
Run = Въ, + Rn + 18 


MARKER Offset <= 2K, Length <= 8 


РР Bescription | || 


L: Repeat length, 2-7; O4: Offset LSBs; В: new 
char run length. 


О» О»: Offset LSBs; В: new char run length 
Length =L + 1 
Offset = (Ор, O4) 41 


MARKER Offset <= 2K, Length <= 8 


ІШІМДІ ом | 


Е: Repeat length, 2-7; O4: Offset LSBs; В: new 
char run length. 


О, О: Offset LSBs; R: new char гип length 
Length =L + 1 
Offset = (Os, O4] + 1 


MARKER 2K < Offset <= 16K, Length <= 8 


о — — 


001 L: Repeat length, 2-6. 
00 
О, O,: Offset LSBs; Н: new char run length. 
О, Os: Offset MSBs. 
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Length = L +2 


Offset = (Os, O4] + 1 


MARKER 2К < Offset <= 16K, Length > 8 


им 


Е: Repeat length, 0/7~31. If Lis 0, then it 
actually is 33 and L, exists. 


Li L,: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and L... exists. 
О, O,: Offset LSBs; Н: new char run length. 
О, Os: Offset MSBs. 
Length = L +2 


Offset = (Os, O4] + 1 


MARKER 16K < Offset < 64K, Length <= 8 


ЕР объем | 


0 О: Offset MSB; L: Repeat length, 2-6. 
Ü 
1 
О, O,: Offset LSBs; R: new char run length. 
O; Oz: Offset MSBs. 
Length = L +2 
Offset = (O8, О, O4} – 0x4000 


MARKER 16K < Offset < 64K, Length > 8 


|| еме  Ң - 


0 Оз: Offset MSB; L: Repeat length, 0/7. If L is 0, 
0 then it actually is 9 and L, exists. 
0 
1 


Li La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and L,,, exists. 


О, O,: Offset LSBs; R: new char run length. 


О, Os: Offset MSBs. 


Length = L +2 


Offset = { Оз, Os, O4} – 0x4000 


Run is in 1-3 
РЕ ож — — 
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О, В: new char run length. 
О; 
Вип = R 
Run is іп 4-18 
ІШІ сөл — j 
О, В is 0. 
О; 
Rn В, 1-15. 
Вип =R,+3 
Вип > 18 
ІШІ Description — “| 
О, R is 0. 
O2 
Rn Rnis 0. 
Bn Rast is 07255, if Rass is 0, then it actual is 255 
and R.. exists. 
Run = Н+ 18 
Тай 
ІШІ 0 Demon —— “ | 
0001 0001 
0000 0000 
0000 0000 


Hash Function 

Hash functions are mostly used to accelerate table lookup or data comparison tasks such 
as finding items in a database, detecting duplicated or similar records in a large file. Hash 
functions are primarily used in hash tables, to quickly locate a data record (for example, a 
dictionary definition) given its search key (the headword). Specifically, the hash function is 
used to map the search key to the hash. The index gives the place where the 
corresponding record should be stored. 


ZIPENC implements 2 level hash to improve hit rate, if first hash miss, then active second 
hash. 
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Hash Table Source Buf | Hash Table Source Buf 
| 
ABCD | ABCD 
esse | hed | он Же 
— MEN — —..—.- |^ шш  — 
| 
hash_addr1 Match from ! hash addri Match from 
| һеге | | here 
| 
| 
| 
| 
Опе Навһ | Two Hash 
ET SEE 
| 
| hash addr2 
| | 
| | 
| | 
| 
| 
| 


Figure 6-34 Hash Function Example 
6.20.4 Control Registers 


6.20.4.1 Memory map 
ARM base address: 0х2120 0000 


Т ZIPENC_CTRL ZIPENC 
control 


ZIPENC input 
address, it is 
raw data 
address when 
compressing; 

- 2ІРЕМС ІМ ADDR it is 
compressed 
data address 
when 
decompressin 
9. 


8.” ZIPENC IN. LEN ZIPENC input 
length. 


ZIPENC 
output 
address, it is 
compressed 
data address 
ZIPENC OUT ADDR when 
compressing; 
itis raw data 
address when 
decompressin 


g. 


0x001 ZIPENC 
0 ZIPENC OUT LEN expected 
output length 


0x001 ZIPENC CUR ІМ ADDR Current input 
4 address. 
0x001 ZIPENC CUR IN LEN Current input 
8 length. 
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[onset Address [Nm [озшш — — | 


0x001 ZIPENC CUR OUT ADD Current output 

с В address. 

0x002 ZIPENC_CUR_OUT_LEN Current output 

0 length. 

а ZIPENC IN QUENE [прш queue 
control. 

` ZIPENC_OUT_QUEUE ири овер 
control. 


0x002 ZIPENC 
ZIPENC COMP LEN compression 
length. 


ZIPENC 
ZIPENC COMP STS compression 
status 


AXI master, 
Шы 2ІРЕМС STSO m 
queue status 
info. 
Memory 
E ZIPENC_STS1 control status 
info. 
0x003 ZIPENC_STS2 2... 
с status info. 
ZIPENC 
MEE ZIPENC INT. EN interrupt 
enable. 
0x004 ZIPENC 
ZIPENC INT CLR interrupt clear. 
ZIPENC 
"sel ZIPENC INT STS masked 
interrupt. 
pig ZIPENC INT RAW .- 
с interrupt. 
0х005 ZIPENC IN. ADDRX ТТІ 
0 address 
Padus ZIPENC IN LENX 2. 
4 length 
0x005 ZIPENC_OUT_ADDRX 2” прш 
8 address 


oe ZIPENC OUT LENX Ор 
с length 
0х006 ZIPENC_TIME_OUT ZIPENC 
0 timeout 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 398 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ЕЗ SPREADTRUM | SC9832 Device Specification 


6.20.4.2 Register Descriptions 


6.20.4.2.1 ZIPENC CTRL 
Description: ZIPENC control. 


0x0000 ZIPENC control register ZIPENC CTRL 


| Bt [si ioo | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 10 | fT | 16 | 
| Name | p 


Reserved AXI GAP 


ы = d UT 


| Type | 


== Терезе У 
Уаше 


OUT_SWT [11:10] | ВАМ | 2'hO It is byte order in а 326$ word, if the source is (BO, 
B1, B2, B3}, then it mapped to: 
0: (BO, B1, B2, B3}; 
1: (BO, B1, B2, ВЗ) > (B3, B2, B1, BO}; 
2: (BO, B1, B2, B3} > (B2, B3, BO, B1}; 
3: (BO, B1, B2, ВЗ} > (B1, BO, B3, B2]. 
IN SWT R/W It is byte order in a 32bits word, if the source is {BO, 
B1, B2, B3}, then it mapped to: 
0: (BO, B1, B2, B3}; 
1: (BO, B1, B2, ВЗ) > (B3, B2, B1, BO}; 
2: (BO, B1, B2, B3} > (B2, B3, BO, B1}; 
3: (BO, B1, B2, ВЗ} > (B1, BO, B3, B2]. 


NM т R/W | 1710 ZIPENC run, write ‘1’ to run ZIPENC, and it is 
cleared by HW. 


[sa [mo [ero |е 71 


 — MODE | R/W | 1780 ZIPENC work mode 
0: Normal mode; 
1: Length limited mode (when compression length > 
expected length, writing is not over expected 
length); 


ZIPENC_EN fo) [Ам [ho | ZIPENC enable, active high. 
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6.20.4.2.2 ZIPENC_IN_ADDR 
Description: ZIPENC input address. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


ZIPENC ІМ ADDR 


Field Name Type | Reset | Description 
Value 
ZIPENC IN ADDR [31:0] WO | 32'h0 | ZIPENC input address, this info will be pushed into 
input queue. 


6.20.4.2.3 ZIPENC IN LEN 
Description: ZIPENC input length. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
"| == 


Reserved 
T| < ООО 
В Е ЕС ЕЗ Е ЕО ЕВА ОЕ СЗ ЕВ ВВ Е ЗА ВАТ 


w| e w | 
m e [s [o |o [o [e [s [o o [e [e Te [o [e [e [e | 


Field Name Type | Reset | Description 
Value 


| [tats] Ro [isro [Reseved S 


ZIPENC_IN_LEN [12:0] WO |1380 | ZIPENC input length, this info will be pushed into 
input queue. 


6.20.4.2.4 ZIPENC_OUT_ADDR 
Description: ZIPENC output address. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


ZIPENC_OUT_ADDR 


Field Name Type | Reset | Description 
Value 


ZIPENC_OUT_ADDR | [31:0] МО |3280 | ZIPENC output address, this info will be pushed 
into input queue. 
Write ZIPENC IN ADDR and ZIPENC IN LEN 
before ZIPENC. OUT ADDR; ZIPENC IN QUEUE 
write pointer will increase ‘1’ after write ZIPENC _ 
OUT ADDR. 


6.20.4.2.5 ZIPENC OUT LEN 
Description: ZIPENC output length. 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
О ш 


Reserved 


Field Name Type | Reset | Description 
Value 


— —  — ess [so ww 
ZIPENC OUT LEN | [12:0] 1380 | ZIPENC expected output length. 


6.20.4.2.6 ZIPENC CUR IN ADDR 
Description: ZIPENC current input address. 
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0x0014 ZIPENC current input address ZIPENC CUR IN? 


DR 
ЕШ EGE ee en А ЕШ |е е И И ИШ ЕЙ 


ZIPENC_CUR_IN_ADDR 


Ж А В ei А ВЦ ERG US Е О ЕЖЕН 
Name | Zn o 


2ІРЕМС CUR ІМ ADDR 
Te | 4 709 € |! 


Field Name Type | Reset | Description 
Value 
ZIPENC CUR IN ADDR | [31:0] 3210 | ZIPENC current input address, it is active 
parameter in work. 


6.20.4.2.7 ZIPENC CUR IN LEN 
Description: ZIPENC current input length. 


Cm [s T9] [ [o [5 [5 [5 [2 [ T |  [ [ 9 [з 
D RR] 


Reserved 
Type fT 
| Bk |15) 14 | 12 |122 (0 | 0] 9 |8|7|6]|5[|2|3|2|1|0 


|» EMO 0 9 - д _ 
L3 — ыы [о ооо ооо [ооо [о 


Field Name Type | Reset | Description 
Value 


— аа [во [iho | Reseved S 


ZIPENC_CUR_IN_LEN | [12:0] Д 1310 | ZIPENC current input length, it is active parameter 
in work. 


6.20.4.2.8 ZIPENC_CUR_OUT_ADDR 
Description: ZIPENC current output address. 
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ZIPENC current output address eu EU ee 


ЕШ ECE een И esee e es P И И ШЕ 


ZIPENC CUR. OUT ADDR 


tij PRI ROMS И ЛЕ US IERI Е Е ЕС 
мэ аля S 


ZIPENC_CUR_OUT_ADDR 
пме |ы ЕС 
[Reset [о оо [о [о [о {ооо [о | ооо le AN | 
= ре 0 
Уаіше 
БЫ | ЕЕЕ ЫН 
parameter іп work. 


6.20.4.2.9 ZIPENC_CUR_OUT_LEN 
Description: ZIPENC current input length. 


0x0020 ZIPENC current output length айнала. 


| Bw [sr ioo | 20 | 29 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 Loo | 17/16, 


Reserved 


ww У Що — 
L3 КЧЗЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


бе saus 


ZIPENC_CUR_OUT_LEN | [12:0] 1310 | ZIPENC current output length, it is active 
parameter in work. 


6.20.4.2.10 ZIPENC IN QUEUE 
Description: ZIPENC input queue. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
ru 


222 
Reset _ | ° | | 
=з eee ee eee 


Qc 


КЕЛЕ ЕЗ 
БІЛЕ: KassrarakaKka ЕЛЕЛЕН ÉD 


Field Name Type | Reset | Description 
Value 


Гаа [Ro [wm аа 
DBG RADDR [18:16] | RAV |310 Debug read address, set an address to get its 

ЗЕН ЕБ ДЕНЕҢ 
[jme [no [mo О 
окш [па [во ЖШЖШІЛЕС"ТІГІЕГ: — — 
[оке [па [во [im [Emevsawotmumew. — — — 
[ane [ипе [RO апо [Demora _ 
[m m me јав 
[amoon |вй [mo [se | — Рова ааз ора оо 
[m m m [ne — — 
awan eo [no |зю | wrie asaros ornou aueue | 


6.20.4.2.11 ZIPENC_OUT_QUEUE 
Description: ZIPENC output queue. 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ru Fr 


Reserved 
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Field Name Type | Reset | Description 
Value 
[ ew [Bo [wem 
Q CLR [15] Queue clear, write *1' to clear queue. 


[men [no [m анна 
[m [no m анна 
awan — eu [ro [we | —  wmcagsessornpuqaae | 


6.20.4.2.12 ZIPENC_COMP_LEN 
Description: ZIPENC compression length. 


[moms [PENG compression tenan [ЕН come Ен] 
_в‹ [эз 5 | Га ә Г | Га Га Га Та Го о Го [ио 


Reserved 


Field Name Type | Reset | Description 
Value 


susah S 


ZIPENC_COMP_LEN | [12:0] 1310 | ZIPENC compression length, it got from output 
queue with Q RADDR of ZIPENC OUT QUEUE. 


6.20.4.2.13 ZIPENC COMP STS 
Description: ZIPENC compression status. 


Cm [spo [5 [2 [2 [29 [25 [3 [ 5 [2 Га [9 | s [ e [лт [ле 
C 


Reserved 


ERR_STS 


| Name | - 
ле ООО ОО КОИ se t 8 | 
a ae ele a Е А Е С Е В ЕСТИ ЕВА s el 
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Field Name Type | Reset | Description 
Value 


а Ro [rero | Reseved | || 


OL_STS [15:8] 8'h0 Over-long status 
Bit[m]: #(т-8) segment compression length is great 
than expected length when it is ‘1’, m=8~15. 
ERR_STS [7:0] 810 Error input parameter status 
Bit[n]: #n segment input length is great than 4K 
when it is ‘1’, п=0-7. 


6.20.4.2.14 ZIPENC_STSO 
Description: ZIPENC statusO. 


0x0034 ZIPENC statusO ZIPENC STSO 


| ew [sr ioo | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lio | T | 18. 


Reserved 


WFI WFI RFIF RFIF 

Resend QUEUE_ST SG STAT | FO_ | FO_ | FETCH_STA OF ОЕ 
АТЕ FUL | EMP TE ULL MPT 

L TY Y 


| Type | 


хо ор 


Field Name Type | Reset | Description 
Value 


m STATE 2'h0 Command queue state 
0: IDLE; 
1: FETCH; 
2: COMPRESS; 
SAVE STATE [7:6] AXI save state 
0: IDLE; 
1: READY; 
2: WORK; 
3: WAIT. 


WFIFO FULL 5] |во [io | АХ! write FIFO full indication. 
WFIFO_EMPTY ш | RO [тм | AXI write FIFO empty indication. 


FETCH STATE [3:2] 2790 AXI fetch state 
0: IDLE; 
1: READY; 
2: WORK; 
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рр s 
[mworur [п [по [me | — Амиго иваю — | 


RFIFO_EMPTY |o)  |RO [in | AXI read FIFO empty indication. 


6.20.4.2.15 ZIPENC STS1 
Description: ZIPENC status1. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Name CH 


Reserved MEM1_DEPTH 


Type 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛКИЕЕЕЛЕЛЕЛЕНЕНЕНЕНЕН 


оо оф [ооо | 
== [е pe 
Value 


И ТЕ С |o ОНИ 
МЕМ1_ОЕРТН [28:16] | ВО | 13'h0 #1 group memory depth. 


О СЕ |o [me ОИ 
mewo реет [veo [но [io | — орион | 


6.20.4.2.16 ZIPENC_STS2 
Description: ZIPENC status2. 


[mom. — ес 7 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
[name | ское | ом | мия | совм | 


Res 
RC_STATE erve WORK_PTR 


d 
| “Шш ee eee 
EERE ПО С ОВ Е И О ЕСИ С Е БСВ В ОСЗ ВОЗ 


Field Name Type | Reset | Description 
Value 
OBUF_DEPTH [31:28] | ВО |480 | Output buffer depth. 
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ОВОЕ RADDR [27:24] [RO | 4'ho | Output buffer read address. 
OBUF WADDR [23:20] [RO |4h0 | Output buffer write address. 


COMP STATE [19:16] 4’h0 Compressing state 
0: IDLE; 
1: RDY; 
2: SEARCH; 
3: TRY; 
4: LITERAL; 
5: MATCH; 
6: MATCH RC; 
7: MATCH LT 9; 
8: MATCH GT 9; 
9: OFF LEN; 
10: OFF LEN EX; 
11: LEN 34; 
12: OFF. 34; 
13: TAIL; 
14: TAIL. RC; 
15: END. 


RC STATE [15:14] Run length and Copy sub-state 
0: IDLE; 
1: RUN; 
2: RUN EX; 
3: COPY. 


[dm qe m. 
Dow — [new [so [tm | 


6.20.4.2.17 ZIPENC INT EN 
Description: ZIPENC interrupt enable. 


IKCNEREXEIEJEAEREIEREIE3EREREIKIKAK 


Reserved 


EE: 


TIM 2 
Reserved 2r 
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Field Name Type | Reset | Description 
Value 


— ush. s 


TIMEOUT_EN Timeout interrupt, active high. 
SEG_DONE_EN One segment done interrupt, active high. 
ZIPENC_DONE_EN fo) | Rw |o | All segment done interrupt, active high. 


6.20.4.2.18 ZIPENC_INT_CLR 
Description: ZIPENC interrupt clear. 


0x0044 ZIPENC interrupt clear ZIPENC_INT_CLR 


| et [sto | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 Lio | 17/16, 


Reserved 


w w 
Peset | ИШИ И ЕИ Е И В ОВ ЗВ СИ s 3 s ОНИ И В 
LES ER EET E] ERES DR r а ИЕ ШШЕ 


И 


== ee 
Value 

[ese |е ЕО 

Гағемо ром сїн | [wo [rno |we'friocsarZPENO DONE чету. | 


6.20.4.2.19 ZIPENC INT STS 
Description: ZIPENC masked interrupt status. 
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Cm [s зо [5 [2 [2 [2 [25 [з [5 Га [ [09 | el el v [ле 
ruw——rrn rra 


EN ООО 
кел cC О В s ЗВ ns P! С В ОС s] 1 О ВВ 
ЕН Е А А ЕА ЗЕ s А ВЕ ЕС er] 


ТІМ SEG 


Reserved 


Reserved 


== PEE os - 
Value 
внз ро ао [нав 
Тмеол ss [а во me [wasted тмвоот на 
эко поме srs — [Ro [T [Wesedst ONEmemp. — — | 
Гағемо pone STS [ш [но [rn MaskedZIPENG_DONEinierunt — | 


6.20.4.2.20 ZIPENC INT RAW 
Description: ZIPENC raw interrupt status. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 
СТУ ВИСИ 


Reserved 


ШИ ЕЛЕ Е CE OR RETE Е eas | eas = 


SEG | ZIPE 
_DO | NC. 
Reserved NE | DON 
Pa ER 
AW 


ее 
| осо | ООО ОЗ ИШ ИЕ ИЕ ЕЕ И И ИШИ 


Field Мате Туре | Reset | Description 

Value 
— а [ze 
TIMEOUT. RAW |] {во |1%0 | Raw TIMEOUT interrupt. 
SEG_DONE_RAW ІІІ {во |1%0 | Raw SEG_DONE interrupt. 
ZIPENC_DONE_RAW 00) [no [ro |RawZIPENC DONE interrupt. 
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6.20.4.2.21 ZIPENC IN ADDRX 
Description: Read back ZIPENC input address. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 


ZIPENC IN ADDRX 


ТЖ ТИТ АЕ ЯА ЗЕЛ КӘ ЯКА re n СВ SET RR EFI 


ZIPENC IN ADDRX 


Пе № 
ССИ |o С Е ЕВЕ 


Field Name Type | Reset | Description 
Value 
ZIPENC IN ADDRX | [31:0] ЕД 32'h0 | Read back #X ZIPENC input address, it is for 
debug. 


6.20.4.2.22 ZIPENC IN LENX 
Description: Read back 4X ZIPENC input length. 


Lm [wp [9 [o [2 [ [a [3 [= [| [в |  [ v] 
ru II 


Reserved 


ЕУ. -- — — | |. 
L1 —— à ЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕИЕНЕЯ 


Field Мате Туре | Reset | Description 

Value 
— — [em [no [m 
ZIPENC IN LENX | [12:0] [RO | 1380 | Read back 4X ZIPENC input length, it is for debug. 


6.20.4.2.23 ZIPENC OUT ADDRX 
Description: Read back ZIPENC output address. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ZIPENC_OUT_ADDRX 


Field Name Type | Reset | Description 
Value 
ZIPENC OUT. ADDRX | [81:0] 32'h0 | Read back #X ZIPENC output address, it is for 
debug. 


6.20.4.2.24 ZIPENC OUT LENX 
Description: Read back 4X ZIPENC output length. 


[тю Road back PX ZIPENC output length 7773 
Cm [я [| [9 [z [28 [s |» [ж [= [и [ш [ [в [т [№ 
Я ш a 


Reserved 


Field Name Type | Reset | Description 
Value 


rar [no ero nene — — — — — —] 


2ІРЕМС OUT. LENX | [12:0] Ж 130 | Read back #Х ZIPENC output length, it is for 
debug. 


6.20.4.2.25 ZIPENC TIME OUT 
Description: Timeout. 
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Cm [so [ж [2 [7 [9 [5 [з [5 [ж [= [9 el el v [е 
ые] кю | mem | 


TIME_OUT_FLAG TIME_OUT_NUM 


TIME_OUT_NUM 


Т 


Field Мате Туре | Веѕеї Description 
Value 


TIME OUT FLAG | [81:24] 810 Timeout flag, 
Bit[24]: #0 segment timeout; 
Bit[25]: #1 segment timeout; 
Bit[31]: #7 segment timeout; 


TIME OUT NUM | [23:0] | RW. | 24'h100000 Timeout number, сік zipenc unit. 


6.20.5 Application Notes 


6.20.5.1 Program Notes 


6.24 ZIP Decoder Controller 


Base Addr Range Addr Map Description 


0x2130 0000 ~ 0x213F_FFFF ZIP DEC Control Register 


6.21.1 Overview 


Lempel-Ziv-Oberhumer(LZO) is a lossless data compression algorithm that is focused on 
decompression speed. 


6.21.2 Features 
e Support LZO1X-1 deompression; 
@ Support command queue; 


6.21.3 Function Description 


ZIPDEC supports overlapping compression and in-place decompression. It is a block 
compression algorithm—it compresses and decompresses a block of data. Block size 
must be the same for compression and decompression. ZIPDEC compresses a block of 
data into matches (a sliding dictionary) and runs of non-matching literals to produce good 
results on highly redundant data and deals acceptably with non-compressible data, only 
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expanding incompressible data by a maximum of 1/64 of the original size when measured 
over a block size of at least 1KB. 


ӨШІП m IL mnm 
1 8x 8x 
>| 25ex8bits | — | о ШКС | — 
7 
AXI Read ZIPDEC Async FIFO 
Fetch 
— »- "О [L.....----—-— — ж тн 
AXI Write ZIPDEC 21Р ПЕС -— 
< Save Async FIFO 4 decomp | 
À À 
Балалы > ZIPDEC 22027 < 
Regs Queue ZIPDEC 
Figure 6-35 ZIPDEC Architecture 
Syntax Word 


Header with raw data length <= 13 


В: run length, it is in 2~14. 


Run = В - 1 


Header with raw data length > 13, run length <= 18 


R: run length, it is in 1~15. 


Бип-В-3 


Header with raw data length > 13, run length > 18 


ДІ = NN 


Е ‘0000’ indicates that length is 18 and R, exists. 
0 ( 
0 ( 
0 ( 
( 
( 
) 
В, Rx: run length, it is in 07255. If itis 0, then length 
is 255 and Rn exists. 
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Ravi R44: run length, it is in 0~255. 
Вип = Rai + В, + 18 


MARKER Offset <= 2K, Length <= 8 


о | || 


L: Repeat length, 2-7; O4: Offset LSBs; В: new 
char run length. 


О, О: Offset LSBs; R: new char run length 
Length =L +1 
Offset = (Os, O4] + 1 


MARKER Offset <= 2K, Length <= 8 


PET TET Tt] әже || 


L: Repeat length, 2-7; O1: Offset LSBs; В: new 
char run length. 


О» О»: Offset LSBs; В: new char run length 
Length =L +1 
Offset = (Os, O4] + 1 


MARKER 2K < Offset <= 16K, Length <= 8 


ІІІ) мен | | 


001 Е: Repeat length, 2-6. 
00 
О, O1: Offset LSBs; В: new char run length. 
O2 Oz: Offset MSBs. 
Length = L +2 
Offset = (O5, O4] + 1 


MARKER 2К < Offset <= 16K, Length > 8 


ыш NT 


L: Repeat length, 0/7~31. If L is 0, then it 
actually is 33 and L, exists. 


La La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and Lk, exists. 
О, O1: Offset LSBs; В: new char run length. 
О» О»: Offset MSBs. 
Length =L + 2 


Offset = (Os, O4] + 1 
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MARKER 16K < Offset < 64K, Length <= 8 


ОО 


0 О: Offset MSB; L: Repeat length, 2-6. 
Í 
1 
О, O,: Offset LSBs; Н: new char run length. 
О, Os: Offset MSBs. 
Length = L +2 
Offset = (ОЗ, O2, O4} – 0x4000 


MARKER 16K « Offset « 64K, Length » 8 


|||] оо | 


0 Оз: Offset MSB; L: Repeat length, 0/7. If L is 0, 
0 then it actually is 9 and L, exists. 
0 
1 


La La: More repeat length, 0~255. If Lais 0, then it 
actual is 255 and L,,, exists. 


О, O,: Offset LSBs; R: new char run length. 
О, Os: Offset MSBs. 
Length = L +2 
Offset = ( Оз, O2, O4} — 0x4000 


Run is in 1-3 


ШЧ == 


В: new char run length. 


a 
Run=R 
Run is in 4~18 
PEEL TPT Css 
А 150. 
Oz 
Rn R,is 1~15. 
Run = А+ З 
Вип > 18 
AHH n 
R is 0. 
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О; 
В, Ry is 0. 
Rast R. IS 0-255, if Rp, is 0, then it actual is 255 
апа R,,2 exists. 
Вип = Н+ 18 
Tail 
PET TE PEEP Description || 
0001 0001 
0000 0000 
0000 0000 


6.21.4 Control Registers 


6.21.4.1 Memory map 
ARM base address: 0x8x00_0000 


0x0000 ZIPDEC_CTRL ZIPDEC control 


ZIPDEC 
interrupt 
enable. 
ZIPDEC input 
address, it is 
0x0004 ZIPDEC_INT_EN raw data 
address when 
compressing; it 
is compressed 
data address 
when 
decompressing. 


ZIPDEC 
interrupt clear. 
ZIPDEC_INT_CLR 
0x0008 C_INT_C ZIPDEC input 
length. 


ZIPDEC 
masked 
interrupt. 
ZIPDEC output 
address, it is 
0x000c ZIPDEC_INT_STS compressed 
data address 
when 
compressing; it 
is raw data 
address when 
decompressing. 
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[onset Address [Nm — Bewon — | 


ZIPDEC raw 
interrupt. 
0x0010 ZIPDEC_ INT RAW 
" ZIPDEC output 
length. 
0х0014 ZIPDEC_STSO zipdec status 
registerO 
0x0018 ZIPDEC. STS1 zipdec status 
register1 
0x001c ZIPDEC. STS2 zipdec status 
register2 
0x0020 ZIPDEC STS3 zipdec status 
register3 
0x0024 ZIPDEC STS4 zipdec status 
register4 


input 

address.0 for 
0x0040 ZIPDEC IN ADDR queue, or input 

address for non 

queue. 

Input address 

1 , available 
0x0044 ZIPDEC IN ADDR1 only if 

queue en = 

1'b1. 

Input address 

2 , available 
0x0048 ZIPDEC IN ADDR2 only if 

queue en = 

1'b1. 

Input address 

3 , available 
0x004c ZIPDEC ІМ ADDRS3 only if 

queue en = 

1'b1. 

Input address 

4 , available 
0x0050 ZIPDEC ІМ ADDR4 only if 

queue en = 

1'b1. 

Input address 

5 , available 
0x0054 ZIPDEC IN ADDR5 only if 

queue en = 

1'b1. 


Input address 

6 , available 
0x0058 ZIPDEC IN ADDR6 only if 

queue en = 

1'b1. 


0x005c ZIPDEC IN ADDR7 Input address 
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Offset Address [Name [реѕсіріоп 00 
7 , available 
only if 
queue еп = 
1761. 
input length.O 
0x0060 ZIPDEC IN LEN for queue, or 
input length for 
non queue. 
Input length 1, 
0x0064 ZIPDEC IN. LEN1 available only if 
queue еп = 
161. 
Input length 2, 
0x0068 ZIPDEC IN LEN2 available only if 
queue еп = 
161. 
Input length 3, 
0x006c ZIPDEC IN LEN3 available only if 
queue еп = 
161. 
Input length 4, 
0x0070 ZIPDEC_IN_LEN4 available only if 
queue_en = 
161. 
Input length 5, 
0x0074 ZIPDEC IN LEN5 available only if 
queue еп = 
1761. 
Input length 6, 
0x0078 ZIPDEC IN LEN6 available only if 
queue еп = 
1761. 
Input length 7, 
0х007с ZIPDEC IN LEN7 available only if 
queue еп = 
161. 
Output address 
0x0080 ZIPDEC_OUT_ADDR 0 for queue, or 
output address 
for non queue. 
Output address 
1, available 
0x0084 ZIPDEC_OUT_ADDR1 only if 
queue_en = 
161. 


Output address 
2, available 

0x0088 ZIPDEC_OUT_ADDR2 only if 
queue_en = 
1'b1. 


0x008c ZIPDEC OUT ADDRS Output address 
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3 , available 
only if 
queue en = 
161. 


Output address 
4, available 

0x0090 ZIPDEC_OUT_ADDR4 only if 
queue_en = 
1'b1. 


Output address 

5 , available 
0x0094 ZIPDEC OUT ADDR5 only if 

queue en = 

1'b1. 

Output address 

6 , available 
0x0098 ZIPDEC OUT ADDR6 only if 

queue en = 

1'b1. 

Output address 

7 , available 
0x009c ZIPDEC OUT ADDR7 only if 

queue en = 

1'b1. 

Output length.0 
0х00а0 ZIPDEC_OUT_LEN far queue, or 

output length 

for non queue. 

Output length 

1 , available 
0х00а4 ZIPDEC_OUT_LEN1 only if 

queue_en = 

1'b1. 

Output length 

2 , available 
0x00a8 ZIPDEC_OUT_LEN2 only if 

queue_en = 

1'b1. 

Output length 

3 , available 
0x00ac ZIPDEC OUT LENS only if 

queue en = 

1'b1. 


Output length 
4 , available 
0х0000 ZIPDEC_OUT_LEN4 only if 
queue_en = 
1’b1. 
Output length 
0x00b4 ZIPDEC OUT LEN5 5, available 
only if 
queue еп- 
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11. 


Output length 

6 , available 
0x00b8 ZIPDEC_OUT_LEN6 only if 

queue_en = 


1'b1. 


Output length 

7 , available 
ZIPDEC OUT LEN7 only if 

queue en = 

101. 


6.21.4.2 Register Descriptions 


6.21.4.2.1 ZIPDEC_CTRL 
Description: ZIPDEC control. 


Cm [s T9 p [ [ [5 [5T [5] 2 [4 T] 9 [| е 


Reserved AXI GAP QUEUE LEN 


E Res Res ZIP 
ge 252 DEC 
_EN 
| Type | 


Field Name Type | Reset | Description 
Value 


Queue length, only 0-7 


OUT_SWT [11:10] | ВАМ |280 It is byte order in а 326$ word, if the source is (B3, 
B2, B1, BO}, then it mapped to: 
0: {B3, B2, B1, BO}; 
1: (B3, B2, B1, BO} > (BO, B1, B2, B3}; 
2: (B3, B2, B1, BO} > (B1, ВО, B3, B2}; 
3: (B3, B2, B1, BO} > (B2, ВЗ, BO, B1]. 


IN SWT RW |270 It is byte order in a 32bits word, if the source is (B3, 
B2, B1, BO}, then it mapped to: 
0: (B3, B2, B1, BO}; 
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1: (B3, B2, ВТ, ВО} > (BO, ВІ, B2, ВЗ}; 
2: (B3, B2, B1, ВО} > (B1, BO, ВЗ, B2}; 
3: (B3, B2, B1, ВО} > (B2, B3, BO, B1). 


 — т R/W | 1710 ZIPDEC run, write ‘1’ to run ZIPDEC, and it is 
cleared by HW. 


QUEUE_EN [3] R/W |170 1’b0: not enable queue function. 
1’b1: enable == function. 
ZIPDEC_EN — SE м м enable, active high. 


6.21.4.2.2 ZIPDEC_INT_EN 
Description: ZIPDEC interrupt enable. 


0x0004 ZIPDEC interrupt enable ZIPDEC_INT_EN 


| et [sr] 36 | 20 | 26 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 |19 | 16 | T | 16 


Reserved 


Reserved 


Field Name Type | Reset | Description 
т ==“ 


|TIMEOUT ЕМ | ЕМ шг В В ae LM out | Time out interrupt enable — enable 


DEC LEN ERR EN [5] R/W | 170 Decompression length error interrupt 
enbalbe 


Гарос pone Ем — m [nw rm | Zp decompression оте тетот — 


6.21.4.2.3 ZIPDEC INT CLR 
Description: ZIPDEC interrupt clear. 
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Lm [s зо а [22 [7 [2 [5 [2 [5 [2 Га Га | s [5 [|  [ v] 


Reserved 


ET a 
ит | 
Reserved og ІН! LEN 


= — 
Value 

[emm [so nese — 

мео ая е wo [тю [wnet ioaea TIMEOUT meri | 


interrupt. 
[ZPE vone їн о wo [rn [ме to dear ZIPDEC_DONE eru. 


6.21.4.2.4 ZIPDEC INT STS 
Description: ZIPDEC masked interrupt status. 


Lm [s [92 [2 [o [s [s м вв [ж [ж | e | e [ 8 
LINE RN 


Reserved 


ZIP 
DEC 
-DO О 


E 
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Field Name Type | Reset | Description 
Value 
es [so [sme 
TIMEOUT. 575 16 {во freo | TIMEOUT interrupt 
DEC LEN ERR STS 15) {во |110 | Masked DEC_LEN_ERR interrupt. 


[save тен emn sts Па [10 [tno | Masked SAVE_LEN EAR meru | 
[FETCH LEW eme srs [m [mo [vw | Masked FETCH LEN пяти | 
тес вяз [п [mo ve | masea DEC ERR mert | 
[oueue поме srs [m [no [to | masres QUEUE_DONE тето — | 
[zoe pone sts m no vw [wsseezeosc.nowEmemm. | 


6.21.4.2.5 ZIPDEC INT RAW 
Description: ZIPDEC raw interrupt status. 


0x0010 ZIPDEC raw interrupt status ZIPDEC INT RAW 


| B зт зо | 29 | 26 | 27 | 20 | 25 | 24 | z3 | 22 | zt | 20 | 19 | te | 17 | 16| 
E . | / | ) т. 


Reserved 


waww Um c ""j 
"eset В ЕИ НИ ДИИ ЗЕ s pep ОВ Е spe P] 
ЕСЛИ Е ЕЕ ИЕ О ОЗ e ea ВЕ Е ПОС И 


- ИЕ: 


| Туре | 


Field Name Type | Reset | Description 
=== 


таго RAW [ы [о [rm [Raw wesurmens — — — 
pecen ean paw _ [sm o [me | Raw DEC LEN ERR meru | 
[элу тем еня ағ — [w [но [то | Paw SAVE_LEN-ERR meru — — | 
FETO Len eme paw |97 [Ro [mo | Raw FETGHLLENCERR moru | 
бес нана аво [me [Амос ЕВА | 
оше pone aw — [m [но [me | Raw SE6_ONE meru | 
[лебєс поме maw [й [RO [me [Raw ZIPOEC_DONE меен” | 


6.21.4.2.6 ZIPDEC_STSO 
Description: ZIPDEC statusO. 
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Lm [s o [2 [г [2 [5 Га Га [2 Га [9 | e e [т [в 


Reserved READ IN LEN 


Field Name Type | Reset | Description 
Value 
[ [eren [во [mo 
READ IN LEN [20:8] La 1310 Current read in length for debug use 


C_SAVE_Q [7:4] 4’h0 Current save queue state, for debug 
use 

C_ZIP_Q [3:0] ЕДЕД Current decompress state, for debug 
use 


6.21.4.2.7 ZIPDEC_STS1 
Description: ZIPDEC status1. 


ЕСЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
rr 


Reserved 


Field Name Type | Reset | Description 

Value 
Petty o [вю [meme CS 
SAVE_OUT_LEN [12:0] [RO | 1310 Current save out length , for debug use 


6.21.4.2.8 ZIPDEC_STS2 
Description: ZIPDEC status2. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕКІ 
СИС ТУИ 


READ ІМ ADDR 


Field Name Type | Reset | Description 
Value 


READ IN ADDR [31:0] Lag 32170 | Current read in address , for debug use 


6.21.4.2.9 ZIPDEC STS3 
Description: ZIPDEC status3. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
C 


SAVE_OUT_ADDR 


r [ае 1 [аз [аи [оо [ет [е [54 [зато 


SAVE_OUT_ADDR 


ПС ОИ 
ЕЛЕНЕНЕНЕЛЕНЕН 


со оо јо о {ооо [о 
== аА 
Уаіше 


SAVE_OUT_ADDR [31:0] FO | 32'h0 | Current save out address , for debug use 


6.21.4.2.10 ZIPDEC_STS4 
Description: ZIPDEC status 4 
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Pex [sro s [2 [г [29 [25 Га [5 [2 Га [9 | е [ v [в 
н 


Reserved 


m P те отет 
Value 

ПО СЕТЕ [Ro [io ЕО 

кетон SIS [итә [Ro [яо [Foen siaus огню 

ІЗІ srs mrs [Ro [ano оло зае заа вве 

Гови cs [гы [RO [зо [Queue siate machine: огне — | 

Гарос cs [иш [во sto [Zp decompression state machine tor debug use | 


6.21.4.2.11 ZIPDEC IN ADDR 
Description: ZIPDEC input address. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ZIPDEC IN ADDR 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR [31:0] RAW | 32'h0 | ZIPDEC input address,, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means address 0 


6.21.4.2.12 ZIPDEC IN ADDR1 
Description: ZIPDEC input address. 1 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


ZIPDEC_IN_ADDR1 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR!1 [31:0] 32'h0 | Available only if QUEUE EN = 1’b1, zip dec read in 
address 1. 


6.21.4.2.13 ZIPDEC IN ADDR2 
Description: ZIPDEC input address. 2 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


ZIPDEC_IN_ADDR2 


СТ ECRIRE e ER RE Rae 


ZIPDEC IN ADDR2 


ЕЛЕНЕНЕНЕЛЕНЕН 


Field Name Type | Reset | Description 
Value 
ZIPDEC_IN_ADDR2_ | [31:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 2. 


6.21.4.2.14 ZIPDEC_IN_ADDR3 
Description: ZIPDEC input address. 3 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


ZIPDEC_IN_ADDR3 


Field Name Type | Reset | Description 
Value 
ZIPDEC_IN_ADDR3 | [31:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec read т 
address 3. 


6.21.4.2.15 ZIPDEC_IN_ADDR4 
Description: ZIPDEC input address. 4 


в Ja [э [э [ж [| [в [ш [ж [= [т [ж [тэ [тв [т [зе 


ZIPDEC_IN_ADDR4 


ts Е ЕЕ Ж Е ee e: 


ZIPDEC_IN_ADDR4 


Name 
ІЕНЕНЕЯКЕКИНЕ 


Field Name Type | Reset | Description 
Value 
ZIPDEC ІМ ADDR4 | [31:0] R/W | 3210 | Available only if QUEUE EN = 1’b1, zip dec read in 
address 4. 


6.21.4.2.16 ZIPDEC_IN_ADDR5 
Description: ZIPDEC input address. 5 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


ZIPDEC_IN_ADDR5 


Field Name Type | Reset | Description 
Value 
ZIPDEC_IN_ADDR5 | [81:0] RW | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 5. 


6.21.4.2.17 ZIPDEC_IN_ADDR6 
Description: ZIPDEC input address. 6 


Pee [a Гао а [ав [в [ж [25 [ж [а [в [и [ш [з [в [лт [л] 


ZIPDEC_IN_ADDR6 


ITE el ae Е АВЕ Se ЕВЕ ВИ ЕВЕ aa 


ZIPDEC_IN_ADDR6 


Name 
ІЕНЕНЕЯКЕКИНЕ 


Field Name Type | Reset | Description 
Value 
ZIPDEC ІМ ADDR6 | [31:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 6. 


6.21.4.2.18 ZIPDEC IN ADDR7 
Description: ZIPDEC input address. 7 
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ШІНЕЛНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


ZIPDEC_IN_ADDR7 


Field Name Type | Reset | Description 
Value 
ZIPDEC IN ADDR7 | [81:0] R/W | 3210 | Available only if QUEUE EN = 1'b1, zip dec read in 
address 7. 


6.21.4.2.19 ZIPDEC IN LEN 
Description: ZIPDEC input length. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕГІ 
[rene [ == 


Reserved 


Field Name Type | Reset | Description 
Value 


— [seno pero ne | 


ZIPDEC IN LEN [12:0] RW 1310 | ZIPDEC input length, for both queue enable or 
disable. 
if QUEUE EN = 1'b1, it means read in length 0 


6.21.4.2.20 ZIPDEC IN LEN1 
Description: ZIPDEC input length. 1 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 431 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832 Device Specification 


ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛЕЛ 


Reserved 


т m] 
resa a o e e e e e e e e e E e e 


Field Name Type | Reset | Description 
Value 


а Ro |198 [Reseved рр 


ZIPDEC IN LEN1 | [12:0] 1380 | Available only if QUEUE. EN = 1'b1, zip dec read in 
length 1. 


6.21.4.2.21 ZIPDEC_IN_LEN2 
Description: ZIPDEC input length. 2 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 


Reserved 


Field Name Type | Reset | Description 
Value 


[eri [no [mo ООО 


Na um IN LEN2 | [12:0] 13'h0 | Available only if QUEUE. EN = 1’b1, zip dec read in 
length 2. 


6.21.4.2.22 ZIPDEC IN LENS3 
Description: ZIPDEC input length. 3 
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ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛЕ 


Reserved 


т ОИ 
mee С С С С С СО С ОС ОС ОС ОС ОС О ОС С С 


Field Name Type | Reset | Description 
Value 


а (но |198 [Reseved рр 


ZIPDEC IN LEN3 | [12:0] 19'h0 | Available only if QUEUE. EN = 1’b1, zip dec read in 
length 3. 


6.21.4.2.23 ZIPDEC IN LEN4 
Description: ZIPDEC input length. 4 


Cm [s Tw] [5 [o [5 [5 [ж [2] [o | 5]  [ т [е 


Reserved 


Field Name Type | Reset | Description 
Value 


[eri [no [emo [Renee — — — — — — —] 


Na um IN СЕМА | [12:0] 13'h0 | Available only if QUEUE. EN = 1’b1, zip dec read in 
length 4. 


6.21.4.2.24 ZIPDEC IN LEN5 
Description: ZIPDEC input length. 5 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЛЕЛЕ 


Reserved 


т m] 
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Field Name Type | Reset | Description 
Value 


ptt] (но |198 [Reseved рр 


ZIPDEC_IN_LEN5 — | [12:0] 19'h0 | Available only if QUEUE. EN = 1’b1, zip dec read in 
length 5. 


6.21.4.2.25 ZIPDEC IN LEN6 
Description: ZIPDEC input length. 6 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


Field Name Type | Reset | Description 
Value 


[eri [no [omo ОО 


Na um IN LEN6 [12:0] 13'h0 уез ony if QUEUE EN = 1’b1, zip dec read іп 
length 6 


6.21.4.2.26 ZIPDEC_IN_LEN7 
Description: ZIPDEC input length. 7 
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ЕЕЕ Е ЕЕЕ [з [ж [= [ш [зә [тв [т [5% 


Reserved 


т o] 
mee a ERES * TT TSISISISISISISISISIA 


Field Name Type | Reset | Description 
Value 


а (но |198 |Reseved рр 


ZIPDEC IN LEN7 | [12:0] 19'h0 | Available only if QUEUE. EN = 1'b1, zip dec read in 
length 7. 


6.21.4.2.27 ZIPDEC OUT ADDR 
Description: ZIPDEC output address. 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ZIPDEC_OUT_ADDR 


Ж СЕ СЕ Е ОЗ АВ ЗВ Е eee 


ZIPDEC_OUT_ADDR 


м 
resa o |o [í Tee [° | 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDR | [31:0] RAW |3200 | ZIPDEC OUTput address,, for both queue enable 
or disable. 
if QUEUE EN = 1'b1, it means address 0 


6.21.4.2.28 ZIPDEC OUT ADDR1 
Description: ZIPDEC output address. 1 
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Cm [s p [ж [7 [2 [5 [o | 8] 2 Га Гао s [e [е 


ZIPDEC OUT ADDR1 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR1 | [31:0] | RW | 3210 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 1. 


6.21.4.2.29 ZIPDEC OUT ADDR2 
Description: ZIPDEC output address. 2 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ZIPDEC_OUT_ADDR2 


КЕТ Е ЕЕ Ж CR RR Pee] alas ie aa 


ZIPDEC_OUT_ADDR2 


Name 
[лож o [о [8 [8 [8 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDR2 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1’b1, zip dec save 
out address 2. 


6.21.4.2.30 ZIPDEC_OUT_ADDR3 
Description: ZIPDEC output address. 3 
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Lm [s pm [ [2 [2 [5 o | S] 2 4 [o | s e] v С 


ZIPDEC OUT ADDRS3 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR3|[31:0] | RW | 3210 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 3. 


6.21.4.2.31 ZIPDEC OUT ADDR4 
Description: ZIPDEC output address. 4 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ZIPDEC_OUT_ADDR4 


В Е ЕЕ Е e: 


ZIPDEC_OUT_ADDR4 


Name 
[лож o [о [8 [8 [8 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT. ADDR4 | [31:0] | RW | 32’h0 | Available only if QUEUE EN = 1’b1, zip dec save 
out address 4. 


6.21.4.2.32 ZIPDEC OUT ADDR5 
Description: ZIPDEC output address. 5 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ZIPDEC OUT ADDR5 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT ADDR5 | [31:0] | RW | 32'h0 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 5. 


6.21.4.2.33 ZIPDEC OUT ADDR6 
Description: ZIPDEC output address. 6 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ZIPDEC_OUT_ADDR6 


Ж al a UC CR Е СС ЕСИ С 228 ЕИ 8 


ZIPDEC_OUT_ADDR6 


Name 
[лож o [о [8 [8 [8 


Field Name Type | Reset | Description 
Value 
ZIPDEC OUT. ADDR6 | [31:0] | RW | 3210 | Available only if QUEUE EN = 1’b1, zip dec save 
out address 6. 


6.21.4.2.34 ZIPDEC_OUT_ADDR7 
Description: ZIPDEC output address. 7 
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Cm [s [o [2 [2 [2 [| [o | 8] 2 [5 [9] cd 


ZIPDEC OUT ADDR7 


Field Name Type | Reset | Description 
Value 
ZIPDEC_OUT_ADDR7 | [31:0] | RW | 3210 | Available only if QUEUE EN = 1'b1, zip dec save 
out address 7. 


6.21.4.2.35 ZIPDEC OUT LEN 
Description: ZIPDEC output length. 


ICNEREXEIERESEIEIEREIESERERERERERKI 
ruw——rr 


Reserved 


Field Name Type | Reset | Description 
Value 


x [rr [no pero nene — — — — — —] 


21РОЕС OUT. LEN [12:0] RW 1310 | ZIPDEC output length, for both queue enable or 
disable. 
if QUEUE EN = 1’b1, it means save out length 0 


6.21.4.2.36 ZIPDEC OUT LEN1 
Description: ZIPDEC output length. 1 
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ШІНЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЕЛІЕ 


Reserved 


ГІЛ н 
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Field Name Type | Reset | Description 
Value 


а (но |198 [Reseved рр 


ZIPDEC_OUT_LEN1 | [12:0] RAW | 13’hO | Available only if QUEUE. EN = 1’b1, zip dec save 
out length 1. 


6.21.4.2.37 ZIPDEC_OUT_LEN2 
Description: ZIPDEC output length. 2 


Cm [s T9] [ [ [ [ [ж [5 [2 5 [| 9 [ | [в 


Reserved 


Field Name Type | Reset | Description 
Value 


[ovs [no [eno [Renee — — — — — — —] 


Na a OUT LEN2 | [12:0] RAW |13180 | Available only if QUEUE EN = 1’b1, zip dec save 
out length 2. 


6.21.4.2.38 ZIPDEC OUT LENS 
Description: ZIPDEC output length. 3 
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Fm [sro |= [2 [27 [25 [25 Га [5 [2 [ [9 [тэ [зв [лт [ле 


Reserved 


п m] 
rese ВЕ 


Field Name Type | Reset | Description 
Value 


а (но |198 [Reseved рр 


ZIPDEC_OUT_LEN3 | [12:0] RW |13180 | Available only if QUEUE. EN = 1’b1, гір dec save 
out length 3. 


6.21.4.2.39 ZIPDEC_OUT_LEN4 
Description: ZIPDEC output length. 4 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 


Reserved 


Field Name Type | Reset | Description 
Value 


[ovs [no [omo ОО 


— OUT_LEN4 | [12:0] RW | 13’hO | Available only if QUEUE EN = 1’b1, zip dec save 
out length 4. 


6.21.4.2.40 ZIPDEC_OUT_LEN5 
Description: ZIPDEC output length. 5 
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ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


ГІЛ н 
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Field Name Type | Reset | Description 
Value 


ptt] Ro [iso [Reseved |00000 | 


ZIPDEC OUT LENS | [12:0] RAW |13180 | Available only if QUEUE. EN = 1’b1, zip dec save 
out length 5. 


6.21.4.2.41 ZIPDEC OUT LEN6 
Description: ZIPDEC output length. 6 


ЕТЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Field Name Type | Reset | Description 
Value 


[взг [no | ОО 


Cos OUT_LEN6 | [12:0] RW | 13’hO | Available only if QUEUE EN = 1’b1, zip dec save 
out length 6. 


6.21.4.2.42 ZIPDEC_OUT_LEN7 
Description: ZIPDEC output length. 7 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІЕЕЛІЕК 


Reserved 
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Field Name Type | Reset | Description 
Value 


изти) (но |198 [Reseved |00000 | 


ZIPDEC OUT LEN7 | [12:0] RAW |1310 | Available only if QUEUE. EN = 1’b1, zip dec save 
out length 7. 


6.21.4.2.43 ZIPDEC TIME OUT 
Description: ZIPDEC time out value 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


ZIPDEC_TIME_OUT_VAL 


ZIPDEC_TIME_OUT_VAL 


co 
LIEN Ен 


ЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕЙ 
= le pe 
Value 


ZIPDEC TIME OUT. VAL | [81:0] 32'h927C00 | zipdec time out value. 


6.21.5 Application Notes 


6.21.5.1 Program Notes 


6.22 USB OTG 
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6.22.1 


6.22.2 


6.22.2.1 


6.22.2.2 


V1.0 


0x2020_0000 ~ 0x202F_FFFF USB OTG Control Register 


Overview 


Usb otg includes the usb otg core and its verification environment. The usb otg core is a 
Dual-Role Device (DRD) controller that supports both device and host functions 
Supplement to the USB 2.0 Specification, Revision 1.3a and Revision 2.0. The usb otg’ 
support high-speed (HS, 480-Mbps), full-speed (FS, 12-Mbps), and low-speed (LS, 
1.5-Mbps) transfers. The Usb otg core connects to the industry-standard AMBA 
High-Performance Bus (AHB) to communicate with the application and system memory, 
and is fully compliant with the AMBA Specification, Revision 2.0. 


Features 


General Features 


Supports different clocks for AHB and the PHY interfaces for ease of integration 
Includes USB power management features 


Supports packet-based, Dynamic FIFO memory allocation for endpoints for small 
FIFOs and flexible, efficient use of RAM 


Uses single-port RAM instead of dual-port RAM for smaller area and lower power. 
Provides support to change an endpoint's FIFO memory size 


Supports endpoint FIFO sizes that are not powers of 2, to allow the use of contiguous 
memory locations 


Supports the Keep-alive in Low-Speed mode and SOFs in High/Full-Speed modes 
Power-optimized design 


Application Features 


Interfaces for the application via the AHB: 


Ш AHB Slave interface for accessing Control and Status Registers(CSRs),the 
Data FIFO, and queues 

W Optional AHB Master interface for Data FIFO access when Internal DMA is 
enabled 


Supports only 32-bits data on the AHB 


Supports Little or Big Endian mode(selectable by pin, In our case, the pin is tied to 
1'b1 for Big Endian) 


Supports all AHB burst types in AHB Slave interface 


Supports Split, Retry, and Error AHB responses on the AHB Master interface; these 
are not generated on the AHB Slave interface(That means core itself will not generate 
split response, but as a master, it can handle split response as retry response. In our 
case, the AHB bus does not support split transfer, so there won't be any split 
response occurred.) 


Software-selectable AHB burst type on AHB Master interface 


ш |f INCR4 is chosen, core only uses INCR4. 

ш ІГІМСН8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 

ш ІГІМСН8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 

ш ІГІМСН16 is chosen, core normally uses INCR16, but at the beginning and at 
the end of a transfer, it can use INCR4/INCR8, depending on the size of the 
transfer. 


Handles the fixed burst address alignment. For example, INCR16 is used only when 
lower addresses [5:0] are all 0. 
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€  Generates AHB Busy cycles on the AHB Master interface 
Takes care of the 1KB boundary breakup. 


ө Includes optional interface to an external DMA controller; data is transferred through 
the AHB Slave interface. 


6.22.2.3 USB 2.0 Supported Features 
€  Complies with the On-The-Go Supplement to the USB 2.0 Specification (Revision 
1.0a) 
€ Operates in High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps) and Low-Speed 
(LS, 1.5-Mbps) modes 
Ф Supports the UTMI- Level 3 interface (Revision 1.0, February 25th, 2004). 8-, 16-, 
and 8/16-bit data buses are supported. 


@ Includes automatic ping capabilities 


6.22.2.4 Power Optimization Features 
€ AHB clock gating support during USB Suspend and Session-Off modes 
@ Data FIFO RAM chip-select deasserted when not active 
@ Data FIFO RAM clock-gating support 


6.22.3 Function Description 


The following figure shows the Usb otg controller in a typical system. The core interfaces 
are summarized in the following subsections. 


AHB Marster I/F 
% VBUS 
© 
3 USB OTG OTM WF i 
E Controller USB PHY 
m DM 
= 
< 
AHB Slave ИЕ 
DATA FIFO 
Figure: System-Level Block Diagram 
6.22.4 Control Registers 
By reading from and writing to the Control and Status Registers (CSRs) through the AHB 
Slave interface, your application controls the usb otg core. These registers are 32 bits wide, 
and the addresses are 32-bit block aligned. 
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Only the Core Global, Power and Clock Gating, Data FIFO Access, and Host Port 
registers can be accessed in both Host and Device modes. When the usb otg core is 
operating in one mode, either Device or Host, the application must not access registers 
from the other mode. If an illegal access occurs, a Mode Mismatch interrupt is generated 
and reflected in the Core Interrupt register (GINTSTS.ModeMis). 


The CSR address map is fixed and does not depend on the core’s configuration (for 
example, how many endpoints are implemented). Host and Device mode registers occupy 
different addresses. All registers are implemented in the AHB Clock domain. 


6.22.4.1 Memory map 


0x0408 HFNUM Host Frame Number/Frame Time 
Remaining Register 

0x0410 HPTXSTS Host Periodec Transmit FIFO/Queue 
Status Register 
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0x0910 DIEPTSIZO Device In Endpoint Transfer Size 0 
0x0B10 DOEPTSIZO Device Out Endpoint Transfer Size 0 
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0x918h+(n*20h) | DTXFSTSn Device TX FIFO Status n 
OxOEO0 PCGCCTL Power and Clock Gating Control 
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6.22.4.2 Register Descriptions 


6.22.4.2.1 GOTGCTL 
Description: (Global OTG Control and Status register) 


Cm [s Гаа [2 [2 [25 [25 [24 [5 2 [г [ж | [5 | v [ | 


Res 
Chir OTG BSe ASe Conl 
me indie ш dli idi ВЫЕ ~ 


Reserved 


Type | Reset | Description 
Value 


ChirpEn - СГС -— On Enable (ChirpEn) This bit when 
programmed to 1'b1 results in the core asserting 
chirp on before sending an actual Chirp "K" signal 
on USB. This bit is present only if 
OTG BC SUPPORT = 1.1 
OTG BC SUPPORT!-1, this bit is a reserved bit. 


MultValldBc [26:22] 550 Multi Valued ID pin (MultValldBc) Battery Charger 
ACA inputs in the following order: 
ш Bit 26 - rid_float. 
в Bit 25 - rid_gnd 
в Bit 24 - rid а 
в Bit 23 - rid b 
в Bit 22 - rid с 
These bits are valid only if OTG_BC_SUPPORT=1, 
otherwise they are reserved. 


[— — e s [s eme —  — — — — —] 


OTGVer [20] RW 160 OTG Version (OTGVer) Indicates the ОТА revision. 
a 100: ОТС Version 1.3. In this version the core 
supports Data line pulsing and VBus pulsing for SRP. 
m 101: ОТС Version 2.0. In this version the core 
supports only Data line pulsing for SRP. 

BSesVld [19] B-Session Valid (BSesVld) Indicates the Device 
mode transceiver status. 

m 100: B-session is not valid. 
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и 1/01: B-session is valid. In OTG mode, 
you can use this bit to determine if the device is 
connected or disconnected. Note: If you do not 
enable OTG features (such as SRP and HNP), the 
read reset value will be 1.The vbus assigns the 
values internally for non- SRP or non-HNP 
configurations. 

ASesVId [18] 1’b0 A-Session Valid (ASesVld) Indicates the Host mode 
transceiver status. 
m 1'bO: A-session is not valid 
m 1/01: A-session is valid Note: If you do not enable 
ОТС features (such as SRP and НМР), the read 
reset value will be 1.The vbus assigns the values 
internally for non- SRP or non-HNP configurations. In 
device mode, this bit is reserved. 


DbncTime [17] 1’b0 Long/Short Debounce Time (DbncTime) Indicates 
the debounce time of a detected connection. 
m 100: Long debounce time, used for physical 
connections (100 ms 2.5 p s) 
m 1'b1: Short debounce time, used for soft 
connections (2.5 p s) 

ConIDSts [16] 160 Connector ID Status (ConIDSts) Indicates the 
connector ID status on a connect event. 
m 100: The DWC otg core is in A-Device mode 
m 1'b1: The DWC оў core is in B-Device mode 


[sia вооа 


DevHNPEn [11] RW 1'b0 Device HNP Enabled (DevHNPEn) The application 
sets this bit when it successfully receives a 
SetFeature.SetHNPEnable command from the 
connected USB host. 
m 1'b0: HNP is not enabled in the application 
m 1'b1: HNP is enabled in the application 
HstSetHNPEn [10] RW 1'bO Host Set HNP Enable (HstSetHNPEn) The 
application sets this bit when it has successfully 
enabled HNP (using the SetFeature.SetHNPEnable 
command) on the connected device. 
m 1/00: Host Set HNP is not enabled 
m 1'b1: Host Set HNP is enabled 


HNPReq RW 1’b0 HNP Request (HNPReq) The application sets this bit 
to initiate an HNP request to the connected USB 
host. The application can clear this bit by writing a 0 
when the Host Negotiation Success Status Change 
bit in the OTG Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. 
m 1/00: No HNP request 
m 1'b1: HNP request 


HstNegScs 1'b0 Host Negotiation Success (HstNegScs) The core 
sets this bit when host negotiation is successful. The 
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BvalidOvEn 
AvalidOvVal 


AvalidOvEn 
VbvalidOvVal 


VbvalidOvEn 


SC9832 Device Specification 


core clears this bit when the HNP Request 
(НМРВеа) bit in this register is set. 


m 1'bO: Host negotiation failure 
m 1'b1: Host negotiation success 


B-Peripheral Session Valid OverrideValue 
(BvalidOvVal) This bit is used to set the Override 
value for Bvalid signal when GOTGCTL.BvalidOvEn 
is set. 


m 10: Bvalid value is 1700 when 
GOTGCTL.BvalidOvEn - 1. 


и 101: Bvalid value is 1701 when 
GOTGCTL.BvalidOvEn = 1. 


B-Peripheral Session Valid Override Enable 
(BvalidOvEn) This bit is used to enable/disable the 
software to override the Bvalid signal using the 
GOTGCTL.BvalidOv Val. 


m 1'b1: Internally Bvalid received from the PHY is 
overridden with GOTGCTL.BvalidOvVal. 


m 100: Override is disabled and Bvalid signal from 
the respective PHY selected is used internally by the 
core. 


A-Peripheral Session Valid OverrideValue 
(AvalidOvVal) This bit is used to set the Override 
value for Avalid signal when GOTGCTL.AvalidOvEn 
is set. 


m 100: Avalid value is 1700 when 
GOTGCTL.AvalidOvEn = 1. 


m 1/1: Avalid value is 1701 when 
GOTGCTL.AvalidOvEn = 1. 


A-Peripheral Session Valid Override Enable 
(AvalidOvEn) This bit is used to enable/disable the 
software to override the Avalid signal using the 
GOTGCTL.AvalidOv Val. 


m 1'b1: Internally Avalid received from the PHY is 
overridden with GOTGCTL.AvalidOvVal. 


m 1/00: Override is disabled and Avalid signal from 
the respective PHY is used internally by the core. 


VBUS Valid OverrideValue (VbvalidOvVal) This bit is 
used to set the Override value for vbus valid signal 
when GOTGCTL.VbusvalidOvEn is set. 


m 10: vbusvalid value is 1150 when 
GOTGCTL.VbvalidOvEn = 1. 


m 1/1: vbusvalid value is 1151 when 
GOTGCTL.VbvalidOvEn = 1. 


VBUS Valid Override Enable (VbvalidOvEn) This bit 

is used to enable/disable the software to override the 
vbus-valid signal using the GOTGCTL.vbvalidOvVal. 
m 1'b1: The vbus-valid signal received from the PHY 

is overridden with GOTGCTL.vbvalidOvVal. 


m 1/00: Override is disabled and avalid signal from 
the respective PHY is used internally by the core. 


Session Request (SesReq) The application sets this 
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bit to initiate a session request on the USB. The 
application can clear this bit by writing a 0 when the 
Host Negotiation Success Status Change bit in the 
ОТС Interrupt register 
(GOTGINT.HstNegSucStsChng) is set. The core 
clears this bit when the HstNegSucStsChng bit is 
cleared. If you use the USB 1.1 Full-Speed Serial 
Transceiver interface to initiate the session request, 
the application must wait until the VBUS discharges to 
0.2 V, after the B-Session Valid bit in this register 
(GOTGCTL.BSesVld) is cleared. This discharge time 
varies between different PHYs and can be obtained 
from the PHY vendor. 

m 1/00: No session request 

m 1'b1: Session request 


SesReqScs 1'b0 Session Request Success (SesReqScs) The core 
sets this bit when a session request initiation is 
successful. 

ш 1/00: Session request failure 
m 1/01: Session request success 


6.22.4.2.2 GOTGINT 
Description: (Global OTG Interrupt) 


0x0004 Global OTG Interrupt(reset 0x0000_0000) GOTGINT 


ne | E 


Ses 
= А Е 
Det 


Type R_S RS RS 
УР SW | SW Sw 
с с с 


Ма Туре Reset | Description 
Value 


DbnceDone [19] R_SS_WC | 1'b0 Debounce Done (DbnceDone) The core sets 
this bit when the debounce is completed after 
the device connect. The application can start 
driving USB reset after seeing this interrupt. 
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This bit is only valid when the HNP Capable or 
SRP Capable bit is set in the Core USB 
Configuration register (GUSBCFG.HNPCap or 
GUSBCFG.SRPCap, respectively). 

ADevTOUTChg [18] В SS WC | 100 | A-Device Timeout Change (ADevTOUTChg) 
The core sets this bit to indicate that the 
A-device has timed out while waiting for the 
B-device to connect. 

HstNegDet [17] R SS МС | 160 Host Negotiation Detected (HstNegDet) The 
core sets this bit when it detects a host 
negotiation request on the USB. 


[— feao po mee — 


HstNegSucStsChng R_SS_WC | 1'b0 Host Negotiation Success Status Change 
(HstNegSucStsChng) The core sets this bit on 
the success or failure of a USB host negotiation 
request. The application must read the Host 
Negotiation Success bit of the OTG Control and 
Status register (GOTGCTL.HstNegScs) to 
check for success or failure. 


SesReqSucStsChng R_SS_WC | 1'b0 Session Request Success Status Change 
(SesReqSucStsChng) The core sets this bit on 
the success or failure of a session request. The 
application must read the Session Request 
Success bit in the OTG Control and Status 
register (GOTGCTL.SesReqScs) to check for 
success or failure. 


x r |o b [new ООО 


SesEndDet [2] R 55 МС Session End Detected (SesEndDet) The core 
sets this bit when the utmisrp_bvalid signal is 
deasserted. 


[es |o ve Е ООО 


6.22.4.2.3 GAHBCFG 
Description: (Global AHB Configure? 


Global AHB Configure(reset 0х0000 0000) GAHBCFG 
ТЕЗ ECC SERIES EORR ee SIKU 


AHB 
Reserved ЭП Reserved 


NET 
Res 
Reserved Р г HBSTLEN 
EN 


Tie oo Г 
— Kaka пили 
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ate Type | Reset | Description 
Value 


[area [o [o О 


i | 


NotiAllDmaWrit | [22] 


AHB Single Support (AHBSingle) This bit when 
programmed supports Single transfers for the 
remaining data in a transfer when the DWC_otg core 
is operating in DMA mode. s 1'b0: This is the default 
mode. When this bit is set to 1'b0, the remaining data 
in the transfer is sent using INCR burst size. m 1'b1: 
When set to 1'b1, the remaining data in a transfer is 
sent using Single burst size. Note: if this feature is 
enabled, the AHB RETRY and SPLIT transfers still 
have INCR burst type. Enable this feature when the 
AHB Slave connected to the DWC_otg core does not 
support INCR burst (and when Split, and Retry 
transactions are not being used in the bus). 


Notify All Ота Write Transactions (NotiAllDmaWrit) 
This bit is programmed to enable the System DMA 
Done functionality for all the DMA write Transactions 
corresponding to the Channel/Endpoint. This bit is 
valid only when GAHBCFG.RemMemSupp is set to 
1. а GAHBCFG.NotiAllDmaWrit = 1 - HS OTG core 
asserts int_dma_req for all the DMA write 
transactions on the AHB interface along with 
int_dma_done, chep_last_transact and 
chep_number signal informations. The core waits for 
sys_dma_done signal for all the DMA write 
transactions in order to complete the transfer of a 
particular Channel/Endpoint. m 
GAHBCFG.NotiAllDmaWrit = 0 - HS OTG core 
asserts int_dma_req signal only for the last 
transaction of DMA write transfer corresponding to a 
particular Channel/Endpoint. Similarly, the core waits 
for sys_dma_done signal only for that transaction of 
DMA write to complete the transfer of a particular 
Channel/Endpoint. 


Remote Memory Support (RemMemSupp) This bit is 
programmed to enable the functionality to wait for the 
system DMA Done Signal for the DMA Write 
Transfers. 


ш GAHBCFG.RemMemSupp=1 - The int_dma_req 
output signal is asserted when HS OTG DMA starts 
write transfer to the external memory. When the core 
is done with the Transfers it asserts int_dma_done 
signal to flag the completion of DMA writes from HS 
OTG. The core then waits for sys_dma_done signal 
from the system to proceed further and complete the 
Data Transfer corresponding to a particular 
Channel/Endpoint. 


g GAHBCFG.RemMemSupp=0 - The int_dma_req 
and int_dma_done signals are not asserted and the 
core proceeds with the assertion of the XferComp 
interrupt as soon as the DMA write transfer is done at 
the HS OTG Core Boundary and it doesn't wait for 
the sys dma done signal to complete the DATA 
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[DL eem] 
— s pe e nem — — — — — 


PTxFEmpLvl Periodic TxFIFO Empty Level (PTxFEmpLvl) 
Indicates when the Periodic TxFIFO Empty Interrupt 
bit in the Core Interrupt register 
(GINTSTS.PTxFEmp) is triggered. This bit is used 
only in Slave mode. 

m 1/00: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is half empty 

m 1/01: GINTSTS.PTxFEmp interrupt indicates that 
the Periodic TxFIFO is completely empty 


NPTxFEmpLvl | [7] RW 1'bO Non-Periodic ТхҒІҒО Empty Level (NPTxFEmpLvl) 
This bit is used only in Slave mode. In host mode and 
with Shared FIFO with device mode, this bit indicates 
when the Non-Periodic TxFIFO Empty Interrupt bit in 
the Core Interrupt register (GINTSTS.NPTxFEmp) is 
triggered. With dedicated FIFO in device mode, this 
bit indicates when IN endpoint Transmit FIFO empty 
interrupt (DIEPINTn.TxFEmp) is triggered. Host 
mode and with Shared FIFO with device mode: 

m 1/00: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic TxFIFO is half empty 

m 1/01: GINTSTS.NPTxFEmp interrupt indicates that 
the Non-Periodic ТхҒІҒО is completely empty 
Dedicated FIFO in device mode: 

m 1'bO: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is half empty 

m 1'b1: DIEPINTn.TxFEmp interrupt indicates that 
the IN Endpoint TxFIFO is completely empty 


[ [s [no [mo [ee — — — — 


DMAEN [5] 1'b0 “1700: Core operates in Slave mode 
• 101: Core operates іп а DMA mode 
This bit is always 0 when Slave-Only mode has been 
selected for the Architecture in coreConsultant 
(parameter OTG_ARCHITECTURE = 0). 

HBSTLEN [4:1] RAN | Internal ОМА Моде —АНВ Master burst type: 
* 4720000 Single 
“4720001 INCR 
“4700011 INCR4 
“4700101 INCR8 
“4700111 INCR16 
* Others: Reserved 

GLBLINTRMSK RAN | Тһе application uses this bit to mask ог unmask the 
interrupt line assertion to 
itself. Irrespective of this bit’s setting, the interrupt 
status registers are updated by the core. 
• 1'b0: Mask the interrupt assertion to the application. 
* 101: Unmask the interrupt assertion to the 
application. 
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6.22.4.2.4 GUSBCFG 
Description: (Global USB Configure? 


Global USB Configure (reset 0x0000 1400) GUSBCFG 


FOR | Fore utp! | ULP ТЕ 

CED | eHst CLK | Ай 

EVM | Mod Rossnes sus TOR із г 
w 


|. м BE 


HNP | SRP | DDR | PHY FSI 


ЕСА Е ЕУ СЕ m 
— вч 


d-Na Type | Reset | Description 
Value 
CORRUPT TX [31] RAN |160 Corrupt Tx packet This bit is for debug purposes 
PACKET only. Never set this bit to 1. 


FORCEDEVMODE [30] R/W Force Device Mode (ForceDevMode) Writing a 1 to 
this bit forces the core to device mode irrespective 
of utmiotg_iddig input pin. 

m 1/00: Normal Mode 

и 161: Force Device Mode 

After setting the force bit, the application must wait 
at least 25 ms before the change to take effect. 
When the simulation is in scale down mode, waiting 
for 500 p s is sufficient. 

ForceHstMode [29] Force Host Mode (ForceHstMode) Writing a 1 to 
this bit forces the core to host mode irrespective of 
utmiotg iddig input pin. 

m 100: Normal Mode 

ш 1'b1: Force Host Mode 

After setting the force bit, the application must wait 
at least 25 ms before the change to take effect. 
When the simulation is in scale down mode, waiting 
for 500 р s is sufficient. This bit is valid only when 
OTG MODE = 0, 1 or 2. In all other cases, this bit 
reads 0. 


TXENDDELAY [28] R/W | 1'bO Writing a 1 to this bit enables the TxEndDelay 
timers in the core as per the section 4.1.5 on 
Opmode of the USB 2.0 Transceiver Macrocell 
Interface (UTMI) version 1.05. 
* 1'b0: Normal mode 
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x | | T товоо тоте аву — — |] 
[юзю [so ООО 


TERMSELDLPULSE | [22] R/W | 1’b0 This bit selects utmi_termselect to drive data line 
pulse during SRP. 
* 1'bO: Data line pulsing using utmi_txvalid (default). 
* 1'b1: Data line pulsing using utmi termsel. 


—us=usaIAO 


ULPICLKSUSM [19] RAW | 1’b0 This bit sets the ClockSuspendM bit in the Interface 
Control register on the ULPI PHY. This bit applies 
only in serial modes. 

* 1’b0: PHY powers down internal clock during 
suspend. 
* 101: PHY does not power down internal clock. 

ULPIAUTORES [18] R/W | 1'bO This bit sets the AutoResume bit in the Interface 
Control register on the ULPI PHY. 
1’b0: PHY does not use AutoResume feature. 
1'b1: PHY uses AutoResume feature. 

ULPIFSLS [17] RAW | t'bO The application uses this bit to select the FS/LS 
serial interface for the ULPI PHY. This bit is valid 
only when the FS serial transceiver is selected on 
the ULPI PHY. 

* 160: ПІРІ interface 
* 1'b1: ULPI FS/LS serial interface 


[ess [no [mo ше — | 


PHYLPWRCLKSEL | [15] RAN | 1'bO Selects either 480-MHz or 48-MHz (low-power) 
PHY mode. In FS and LS modes, the PHY can 
usually operate on a 48-MHz clock to save power. 

* 1’b0: 480-MHz Internal PLL clock 

* 1'b1: 48-MHz External Clock In 480 MHz mode, 
the UTMI interface operates at either 60 or 30-MHz, 
depending upon whether 8- or 16-bit data width is 
selected. In 48-MHz mode, the UTMI interface 
operates at 48 MHz in FS and LS modes. This bit 
drives the utmi fsls low power core output signal, 
and is valid only for UTMI+ PHYs. 


[— [ma [m [me [ea — C 


USBTRDTIM [13:10] | RW | 4'h5 Sets the turnaround time in PHY clocks. 
Specifies the response time for a MAC request to 
the Packet FIFO 
Controller (PFC) to fetch data from the DFIFO 
(SPRAM). 
This must be programmed to 
* ҺЫ: When the MAC interface is 16-bit UTMI+. 
* ЛӘ: When the MAC interface is 8-bit UTMI-+. 
HNPCap RW 1'b0 HNP-Capable (HNPCap) The application uses this 
bit to control the DWC_otg core’s HNP capabilities. 
ш 100: HNP capability is not enabled. 
и 101: HNP capability is enabled. 
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This bit is writable only if an HNP mode was 
specified for Mode of Operation in coreConsultant 
(parameter OTG_MODE). Otherwise, reads return 
0. If HNP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied to 
the appropriate values. 


SRP-Capable (SRPCap) The application uses this 
bit to control the DWC_otg core SRP capabilities. If 
the core operates as a non-SRP-capable B-device, 
it cannot request the connected A-device (host) to 
activate VBUS and start a session. 

m 100: SRP capability is not enabled. 

п 101: SRP capability is enabled. 

This bit is writable only if an SRP mode was 
specified for Mode of Operation in coreConsultant 
(parameter OTG_MODE). Otherwise, reads return 
0. If SRP functionality is disabled by the software, 
the OTG signals on the PHY domain must be tied to 
the appropriate values. 


The application uses this bit to select a Single Data 
Rate (SDR) or 
Double Data Rate (DDR) or ULPI interface. 


* 1’b0: Single Data Rate ULPI Interface, with 
8-bit-wide data bus 


* 1'b1: Double Data Rate ULPI Interface, with 
4-bit-wide data bus 


1'b0 The application uses this bit to select either a 
high-speed UTMI+ ог ULPI PHY, or a full-speed 
transceiver. 
* 1'b0: USB 2.0 high-speed UTMI+ ог ULPI PHY 
* 1'b1: USB 1.1 full-speed serial transceiver 


u a 
l 
МІРІ UTMI SEL 

3] 


[ 


The application uses this bit to select either a 
unidirectional or bidirectional USB 1.1 full-speed 
serial transceiver interface. 


• 1’b0: 6-pin unidirectional full-speed serial 
interface 


e 1’b1: 3-pin bidirectional full-speed serial interface 
ULPI or UTMI+ Select (ULPI_UTMI_Sel) The 


application uses this bit to select either a UTMI+ 
interface or ULPI Interface. 


m 1'bO: UTMI+ Interface 

и 101: СІРІ Interface 

This bit takes effect only if GUSBCFG.PHYSel = 
1'bO. 


The application uses this bit to configure the core to 
support a UTMI+ PHY with an 8- or 16-bit interface. 
When a ULPI PHY is chosen, this must be set to 
8-bit mode. 

• 100: 8 bits 

e 161: 16 bits 


TOUTCAL HS/FS Timeout Calibration (TOutCal) The number 
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of PHY clocks that the application programs in this 
field is added to the high-speed/full-speed 
interpacket timeout duration in the core to account 
for any additional delays introduced by the PHY. 
This can be required, because the delay introduced 
by the PHY in generating the line state condition 
can vary from one PHY to another. The USB 
standard timeout value for high-speed operation is 
736 to 816 (inclusive) bit times. The USB standard 
timeout value for full-speed operation is 16 to 18 
(inclusive) bit times. The application must program 
this field based on the speed of enumeration. The 
number of bit times added per PHY clock are: 
High-speed operation: 

m One 30-MHz PHY clock = 16 bit times 

mg One 60-MHz PHY clock = 8 bit times 

Full-speed operation: 

m One 30-MHz PHY clock = 0.4 bit times 

m One 60-MHz PHY clock = 0.2 bit times 

m One 48-MHz PHY clock = 0.25 bit times 


Using the HS as an example, if you set ToutCal to 
'001' you add опе 30MHz PHY clock or 16 bit times. 
If you set ToutCal to '010' you add two 30MHz PHY 
clocks or 32 bit times, and so on. The 3 bits allow 
you to add up to 7 PHY clocks, and the number of 
bit times depend on the speed, and the PHY clock 
you are using. 


6.22.4.2.5 GRSTCTL 
Description: (Global Reset Control) 


ШІН ж ә е е Ге е Ги Ге Гата Ге е Геге Ге 


АНВ 
IDL Mus Reserved 


ЛЕН (0/»// 
| | o Ң):ң Е В Е ОСИ Е СИ ПОС О ВОВ ОК ИЗ 
ТЕ EGER Е Е БОЕЧУ О Е Е Е ЕЕЕ 


TXF RXF KNA HSF Res CSF 
Reserved TXFNUM d ju FLS me SE m 


RW 


RW 


d-Na Type Reset | Description 
Value 
AHBIDLE [31] |RO |o Indicates that the AHB Master State Machine is 
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ү ү in the IDLE condition. 


— [30] 1'b0 Indicates that the DMA request is in progress. 
Used for - G i. 


eno |ы” 


i | | 


TXFFLSH | R WS SC 


RXFFLSH d R WS SC | 
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This is the FIFO number that must be flushed 
using the TxFIFO Flush bit. This field must not 
be changed until the core clears the TxFIFO 
Flush bit. 


* 5'h0: 
- Tx FIFO 0 flush in device mode when in 
dedicated FIFO mode 


* 5b'h1: 
- TXFIFO 1 flush in device mode when in 
dedicated FIFO mode 


• 52: 
- TXFIFO 2 flush in device mode when іп 
dedicated FIFO mode 


* 5b'hF: 
- TXFIFO 15 flush in device mode when in 
dedicated FIFO mode 


5710: Flush all the transmit FIFOs in device 
or host mode. 


This bit selectively flushes a single or all 
transmit FIFOs, but cannot do so if the core is 
in the midst of a transaction. The application 
must write this bit only after checking that the 
core is neither writing to the TxFIFO nor 
reading from the TxFIFO. Verify using these 
registers: 


* Read—NAK Effective Interrupt ensures the 
core is not reading from the FIFO 


e Write—GRSTCTL.AHBldle ensures the core 
is not writing anything to the FIFO. Flushing is 
normally recommended when FIFOs are 
reconfigured or when switching between 
Shared FIFO and Dedicated Transmit FIFO 
operation. FIFO flushing is also recommended 
during device endpoint disable. The application 
must wait until the core clears this bit before 
performing any operations. This bit takes eight 
clocks to clear, using the slower clock of 
phy. clk or hclk. 


The application can flush the entire RxFIFO 
using this bit, but must first ensure that the core 
is not in the middle of a transaction. The 
application must only write to this bit after 
checking that the core is neither reading from 
the RxFIFO nor writing to the RxFIFO. The 
application must wait until the bit is cleared 
before performing any other operations. This bit 
requires 8 clocks (slowest of PHY or AHB 
clock) to clear. 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


INTKNQFLSH [3] R WS SC | 160 The application writes this bit to flush the IN 
Token Sequence Learning Queue. 


HSFTRST [2] R WS SOC | 160 The application uses this bit to flush the control 
logic in the AHB Clock domain. Only AHB 
Clock Domain pipelines are reset. 

* FIFOs are not flushed with this bit. 

* All state machines in the AHB clock domain 
are reset to the Idle state after terminating the 
transactions on the AHB, following the protocol. 

* CSR control bits used by the AHB clock 
domain state machines are cleared. 

* To clear this interrupt, status mask bits that 
control the interrupt status and are generated 
by the AHB clock domain state machine are 
cleared. 

* Because interrupt status bits are not cleared, 
the application can get the status of any core 
events that occurred after it set this bit. This is a 
self-clearing bit that the core clears after all 
necessary logic is reset in the core. This can 
take several clocks, depending on the core's 
current state. 


ш С [o ew —— — — 


CSFTRST R WS SOC | 160 Core Soft Reset (CSftRst) Resets the hclk and 
phy. clock domains as follows: m Clears the 
interrupts and all the CSR registers except the 
following register bits: - 
PCGCCTL.RstPdwnModule - 
PCGCCTL.GateHclk - PCGCCTL.PwrClmp - 
GUSBCFG.DDRSel - GUSBCFG.PHYSel - 
GUSBCFG.FSIntf - 

GUSBCFG.ULPI UTMI Sel - 
GUSBCFG.PHYIf - HCFG.FSLSPclkSel - 
DCFG.DevSpd - DCTL.SftDiscon - GGPIO - 
GUSBCFG.TxEndDelay - 
GUSBCFG.TermSelDLPulse - 
GUSBCFG.ULPICIkSusM - 
GUSBCFG.ULPIAutoRes - 
GUSBCFG.ULPIFsLs - GPWRDN - GADPCTL 
п All module state machines (except the AHB 
Slave Unit) are reset to the IDLE state, and all 
the transmit FIFOs and the receive FIFO are 
flushed. m Any transactions on the AHB Master 
are terminated as soon as possible, after 
gracefully completing the last data phase of an 
AHB transfer. Any transactions on the USB are 
terminated immediately. m When Hibernation 
or ADP feature is enabled, the PMU module is 
not reset by the Core Soft Reset. The 
application can write to this bit any time it wants 
to reset the core. This is a self-clearing bit and 
the core clears this bit after all the necessary 
logic is reset in the core, which can take 
several clocks, depending on the current state 
of the core. Once this bit is cleared software 
must wait at least 3 PHY clocks before doing 
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any access to the PHY domain 
(synchronization delay). Software must also 
must check that bit 31 of this register is 1 (AHB 
Master is IDLE) before starting any operation. 
Typically software reset is used during software 
development and also when you dynamically 


change the PHY selection bits in the USB 
configuration registers listed above. When you 
change the PHY, the corresponding clock for 
the PHY is selected and used in the PHY 
domain. Once a new clock is selected, the PHY 
domain has to be reset for proper operation. 


6.22.4.2.6 GINTSTS 
Description: (Global Interrupt Status) 


Global Interrupt Status(reset 0x0000 0020) GINTSTS 


————————————— 


N 
еге Fem нс Prin ОЕР | ІЕРІ | EPM 
INT | NT | 15 


pon Qe 


pe mes Reset | Description 
Value 


WKUPINT E R SS WC | 160 The Wakeup bit is same for both L1 and normal 
wakeup, except that Partial Power-Down 
cannot be used in L1. In L1, this interrupt is 
asserted when a host-initiated resume or a 
device-initiated remote wakeup is detected on 
the USB in Host and Device modes. In Device 
mode, this interrupt is asserted when a resume 
is detected on the USB for normal suspend. 

SESSREQINT [30] R SS WC Session Request/New Session Detected 
Interrupt (SessReg|lnt) In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Host mode, this 
interrupt is asserted when a session request is 
detected from the device. In Device mode, this 
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interrupt is asserted when the utmisrp bvalid 
signal goes high. 


Disconnect Detected Interrupt (Disconnlnt) 
This interrupt is asserted when a device 
disconnect is detected. 


CONIDSTSCHNG [28] В SS WC | 1'bO The core sets this bit when there is a change in 
connector ID status. 


[Jen [o р [ne — — — — — — 


В | | 
| | |. 


| | 3l 
" | 


FETSUSP [22] |RSS WC 


V1.0 Spreadtrum Communications, Inc., 


Periodic TxFIFO Empty (PTxFEmp) This 
interrupt is asserted when the Periodic 
Transmit FIFO is either half or completely 
empty and there is space for at least one entry 
to be written in the Periodic Request Queue. 
The half or completely empty status is 
determined by the Periodic TxFIFO Empty 
Level bit in the Core AHB Configuration register 
(GAHBCFG.PTxFEmpLvl). 


Host Channels Interrupt (HChlInt) The core sets 
this bit to indicate that an interrupt is pending 
on one of the channels of the core (in Host 
mode). The application must read the Host All 
Channels Interrupt (HAINT) register to 
determine the exact number of the channel on 
which the interrupt occurred, and then read the 
corresponding Host Channel-n Interrupt 
(НСІМТп) register to determine the exact cause 
of the interrupt. The application must clear the 
appropriate status bit in the HCINTn register to 
clear this bit. 


Host Port Interrupt (PrtInt) The core sets this bit 
to indicate a change in port status of one of the 
DWC_otg core ports in Host mode. Тһе 
application must read the Host Port Control and 
Status (HPRT) register to determine the exact 
event that caused this interrupt. The application 
must clear the appropriate status bit in the Host 
Port Control and Status register to clear this bit. 


The core asserts this interrupt in Device mode 
when it detects a reset on the USB in Partial 
Power-Down mode when the device is in 
Suspend. 


This interrupt is not asserted in Host mode. 


This interrupt is valid only in DMA mode. This 
interrupt indicates that the core has stopped 
fetching data for IN endpoints due to the 
unavailability of TXFIFO space or Request 
Queue space. This interrupt is used by the 
application for an endpoint mismatch algorithm. 


For example, after detecting an endpoint 
mismatch, the application: 


* Sets a global non-periodic IN NAK 
handshake 


* Disables In endpoints 
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* Flushes the FIFO 


* Determines the token sequence from the IN 
Token Sequence Learning Queue 


* Re-enables the endpoints 


* Clears the global non-periodic IN NAK 
handshake 


If the global non-periodic IN NAK is cleared, the 
core has not yet fetched data for the IN 
endpoint, and the IN token is received: the core 
generates an "IN token received when FIFO 
empty" interrupt. The OTG then sends the host 
a NAK response. To avoid this scenario, the 
application can check the GINTSTS.FetSusp 
interrupt, which ensures that the FIFO is full 
before clearing a global NAK handshake. 


Alternatively, the application can mask the “ІМ 
token received when FIFO empty" interrupt 
when clearing a global IN NAK handshake. 


INCOMPISOOUT [21] R 55 WC | 1'b0 The Device mode, the core sets this interrupt to 
indicate that there is at least one isochronous 
OUT endpoint on which the transfer is not 
completed in the current microframe. This 
interrupt is asserted along with the End of 
Periodic Frame Interrupt (EOPF) bit in this 
register. 


INCOMPISOIN [20] R SS WO | 160 The core sets this interrupt to indicate that 
there is at least one isochronous IN endpoint 


on which the transfer is not completed in the 
current microframe. This interrupt is asserted 
along with the End of Periodic Frame Interrupt 
(EOPF) bit in this register. 


OEPINT The core sets this bit to indicate that an 
interrupt is pending on one of the OUT 
endpoints of the core (in Device mode). The 
application must read the Device All Endpoints 
Interrupt (DAINT) register to determine the 
exact number of the OUT endpoint on which 
the interrupt occurred, and then read the 
corresponding Device OUT Endpoint-n 
Interrupt (DOEPINTn) register to determine the 
exact cause of the interrupt. The application 
must clear the appropriate status bit in the 
corresponding DOEPINTn register to clear this 
bit. 


IEPINT The core sets this bit to indicate that an 
interrupt is pending on one of the IN endpoints 
of the core (in Device mode). The application 
must read the Device All Endpoints Interrupt 
(DAINT) register to determine the exact 
number of the IN endpoint on which the 
interrupt occurred, and then read the 
corresponding Device IN Endpoint-n Interrupt 
(DIEPINTn) register to determine the exact 
cause of the interrupt. The application must 
clear the appropriate status bit in the 
corresponding DIEPINTn register to clear this 
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[17] R SS WO | 160 Endpoint Mismatch Interrupt (EPMis) Note: 
This interrupt is valid only in shared FIFO 
operation. Indicates that an IN token has been 
received for a non-periodic endpoint, but the 
data for another endpoint is present in the top 
of the Non-periodic Transmit FIFO and the IN 
endpoint mismatch count programmed by the 


application has expired. 


RstrDonelnt [16] R SS WC Restore Done Interrupt (RstrDonelnt) The core 
sets this bit to indicate that the restore 
command after Hibernation was completed by 
the core. The core continues from Suspended 
state into the mode dictated by 
PCGCCTL.RestoreMode field. This bit is valid 
only when Hibernation feature is enabled 
(OTG ЕМ PWROPT-2) 


[15] R SS WC Indicates that the period specified in the 
Periodic Frame Interval field of the Device 
Configuration register (DCFG.PerFrint) has 
been reached in the current microframe. 


The core sets this bit when it fails to write an 
isochronous OUT packet into the RxFIFO 
because the RxFIFO does not have enough 
space to accommodate a maximum packet 
size packet for the isochronous OUT endpoint. 


The core sets this bit to indicate that speed 
enumeration is complete. The application must 
read the Device Status (DSTS) register to 
obtain the enumerated speed. 


[12] R SS WC The core sets this bit to indicate that a reset is 
detected on the USB. 


USBSUSP В_$$ МС | 160 The core sets this bit to indicate that a suspend 
was detected on the USB. The core enters the 
Suspended state when there is no activity on 
the phy line state i signal for an extended 
period of time. 


ERLYSUSP [10] R SS WC The core sets this bit to indicate that an Idle 
е has been detected on the USB Юг 3 ms 


GOUTNAKEFF 1'b0 Indicates that the — -— Global OUT NAK bit in 
the Device Control register 
(DCTL.SGOUTNak), set by the application, has 
taken effect in the core. This bit can be cleared 
by writing the Clear Global OUT NAK bit in the 
Device Control register (DCTL.CGOUTNak). 

GINNAKEFF Indicates that the Set Global Non-periodic IN 
NAK bit in the Device Control register 
(DCTL.SGNPInNak), set by the application, 
has taken effect in the core. That is, the core 
has sampled the Global IN NAK bit set by the 
application. This bit can be cleared by clearing 
the Clear Global Non-periodic IN NAK bit in the 
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Device Control register (DCTL.CGNPInNak). 
This interrupt does not necessarily mean that 

a NAK handshake is sent out on the USB. The 

STALL bit takes precedence over the NAK bit. 


NPTXFEMP This interrupt is valid only when 
OTG EN DED TX FIFO - O. This interrupt is 
asserted when the Non-periodic TxFIFO is 
either half or completely empty, and there is 
space for at least one entry to be written to the 
Non-periodic Transmit Request Queue. The 
half or completely empty status is determined 
by the Non-periodic TxFIFO Empty Level bit in 
the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpLvl). 


RXFLVL [4] Indicates that there is at least one packet 
pending to be read from the RxFIFO. 


А SS WO | 250 In Device mode, in the core sets this bit to 
indicate that an SOF token has been received 
on the USB. The application can read the 
Device Status register to get the current 
(micro)frame number. This interrupt is seen 
only when the core is operating at either HS or 
FS. 


OTGINT [2] В SS WO | 1'bO The core sets this bit to indicate an OTG 
protocol event. The application must read the 
OTG Interrupt Status (GOTGINT) register to 
determine the exact event that caused this 
interrupt. The application must clear the 
appropriate status bit in the GOTGINT register 
to clear this bit. 
MODEMIS [1] R_SS_WC | 160 The core sets this bit when the application is 
trying to access: 
“А Host mode register, when the core is 
operating in Device mode 
“А Device mode register, when the core is 
operating in Host mode 
The register access is completed on the AHB 
with an OKAY response, but is ignored by the 
core internally and does not affect the 
operation of the core. 


CURMOD 1’b1 Indicates the current mode. 
* 1'bO: Device mode 
* 1'b1: Host mode 


6.22.4.2.7 GINTMSK 
Description: (Global Interrupt Mask ) 
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0x0018 Global Interrupt Mask(reset 0x0000 0000) GINTMSK 


Br 31 | 20 | 20 | 20 | 27 | 26 | 25 | 24 | 29 2 | zt | 20 | t9 | 16 | 17 | 16 | 


RES КЕП ОЕР IEPI 
тм Реп ЕТО 505 INT NTM 
tMsk ps PMS MSK SK 


d-Nan Type Reset | Description 
Value 
[31] 1’b0 1’b0: Mask Interrupt 
WKUPINTMSK 
1'b1: Unmask Interrupt 


DISCONNINTMSK [29] 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 

CONIDSTSCHNGMSK | [28] 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask K r 


LL juve ры аана 
PTXFEMPMSK [26] 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
HCHINTMSK [25] RAN 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
PRTINTMSK [24] R/W 160 1750: Mask Interrupt 
1'b1: Unmask Interrupt 
RESETDETMSK [23] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
FETSUSPMSK [22] | RW TbO | тро: Mask Interrupt 
1’b1: Unmask Interrupt 
INCOMPISOOUTMSK | [21] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
INCOMPISOINMSK [20] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
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OEPINTMSK [19] RAN 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
EPINTMSK [18] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
EPMISMSK [17] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
RstrDonelntMsk [16] RAN 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
EOPFMSK [15] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
ISOOUTDROPMSK [14] R/W 1750 1750: Mask Interrupt 
1’b1: Unmask Interrupt 
ENUMDONEMSK [13] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
USBRSTMSK [12] RAN 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 
USBSUSPMSK [11] R/W 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
ERLYSUSPMSK [10] 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask r = u 
eo — — — 


GOUTNAKEFFMSK [7] 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 
GINNAKEFFMSK 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
NPTXFEMPMSK [5] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
RXFLVLMSK [4] R/W 1'bO 1'bO: Mask Interrupt 
1’b1: Unmask Interrupt 
SOFMSK [3] R/W 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
OTGINTMSK [2] RW 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
MODEMISMSK [1] 1'b0 1'b0: Mask Interrupt 
1'b1: Unmask r ë 


6.22.4.2.8 GRXSTSR 
Description: (Global Receive Status Register) 
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Reserved 


Type Reset | Description 
Value 


— = ы 21] 4'b0 This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 
supported. 


PKTSTS [20:17] For Host Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
m 4'b0010: IN data packet received 
m 4'b0011: IN transfer completed (triggers an 
interrupt) 
m 4'b0101: Data toggle error (triggers an 
interrupt) 
m 4'b0111: Channel halted (triggers an 
interrupt) 
m Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
m 4'b0001: Global OUT NAK (triggers an 
interrupt) 
m 4'b0010: OUT data packet received 
m 4'b0011: OUT transfer completed (triggers 
an interrupt) 
m 4'b0100: SETUP transaction completed 
(triggers an interrupt) 
m 4'b0110: SETUP data packet received 
m Others: Reserved 


[16:15] 2'b0 Indicates the Data PID of the received OUT 
data packet 
* 2'b00: DATAO 
• 2610: DATA1 
• 2601: DATA2 
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— ——34 [14:4] 1160 | Indicates the byte count of the received data 
packet. 


EPNUM [3:0] 4'bO For Host Mode: 
Indicates the channel number to which the 
current received packet belongs. 
For Device Mode: 
Indicates the endpoint number to which the 
current received packet belongs. 


6.22.4.2.9 GRXSTSP 
Description: (Global Receive Status Pop) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


ie [id 
Preset om o9 T o |= 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


Tipe | 15. 
ЛЕЛ 


Туре Reset | Description 
Value 


mc 21] 400 This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 
supported. 


PKTSTS [20:17] For Host Mode: 
Packet Status (PktSts) Indicates the status of 
the received packet 
m 4'b0010: IN data packet received 
m 400011: IN transfer completed (triggers an 
interrupt) 
m 4'b0101: Data toggle error (triggers an 
interrupt) 
ш 400111: Channel halted (triggers ап 
interrupt) 
m Others: Reserved 
For Device Mode: 
Packet Status (PktSts) Indicates the status of 
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the received packet 

m 4'b0001: Global OUT МАК (triggers ап 
interrupt) 

m 4'50010: OUT data packet received 

п 4'b0011: OUT transfer completed (triggers 
an interrupt) 

m 420100: SETUP transaction completed 
(triggers an interrupt) 

m 4'b0110: SETUP data packet received 

m Others: Reserved 


[16:15] 260 Indicates the Data PID of the received OUT 
data packet 
* 27200: DATAO 
* 210: DATA1 
* 2b01: DATA2 
* 2111: MDATA 


ВСМТ [14:4] 1160 | Indicates the byte count of the received data 
packet. 


For Host Mode: 


Indicates the channel number to which the 
current received packet belongs. 


For Device Mode: 


Indicates the endpoint number to which the 
current received packet belongs. 


6.22.4.2.10 GRXFSIZ 
Description: (Global Receive FIFO Size) 


0x0024 Global RX FIFO Size(reset 0x0000_0215) GRXFSIZ 


LEES Sr epa t: 


Reserved 


RxFIFO Depth 


Ч-Ма Туре Reset Description 
Value 
И ЕС С |) О 
RXFDEP [15:0] |RO | 15215 | This value is in terms of 32-bit words. 
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* Minimum value is 16 
* Maximum value is 32,768 


The power-on reset value of this register is 
specified as the Largest Rx Data FIFO 
Depth (parameter 

OTG RX DFIFO DEPTH) during 
coreConsultant configuration. 


If Enable Dynamic FIFO Sizing? was 
selected in coreConsultant (parameter 

OTG DFIFO DYNAMIC = 1), you can write 
a new value in this field. You can write a new 
value in this field. Programmed values must 
not exceed the power-on value set in 
coreConsultant. 


6.22.4.2.11 GNPTXFSIZ 
Description: (Global Non-Periodic Transmit FIFO Size) 


0x0028 Global NON-Periodic TX FIFO Size(reset 0x0100_0100) GNPTXFSIZ 


Bn | st | 30 | 20 | 20 | 27 | 26 | 25 | 24 | 20 | 22 | an | 20 | № [16 | a7 | 16 | 
Мт МР 


NPTXFDEP 


161940 


o ә 
i EEE ER RECS 82 ИКЯЕ ИЕИЕЗЕ НЕ ЕЗ 
[Name | я 00-5 


NPTXFSTADDR 


ОИ 


Туре Reset Description 
Value 


ы [31:16] | ВМ 161940 | For Host Mode: 
Non-periodic TxFIFO Depth (NPTxFDep) 
For host mode, this field is always valid. This 
value is in terms of 32-bit words. 
ш Minimum value is 16 
ш Maximum value is 32,768 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 
For Device Mode: 
IN Endpoint TxFIFO 0 Depth 
(INEPTxFODep) This value is in terms of 
32-bit words. 
ш Minimum value is 16 
m Maximum value is 32,768 
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Programmed values must not exceed the 
power-on value 


NPTXFSTADDR [15:0] | RW 16'h32e | For Host Mode: 
Non-periodic Transmit RAM Start Address 
(NPTxFStAddr) For host mode, this field is 
always valid. This field contains the memory 
start address for Non-periodic Transmit 
FIFO RAM. 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 
For Device Mode: 
IN Endpoint FIFOO Transmit RAM Start 
Address (INEPTxFOStAddr) For Device 
mode, This field contains the memory start 
address for IN Endpoint Transmit FIFO# O. m 
The application can write a new value in this 
field. Programmed values must not exceed 
the power-on value 


6.22.4.2.12 GNPTXSTS 
Description: (Global Non-Periodic Transmit FIFO Status ) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Res 
name |55 NPTXQTOP NPTXQSPCAVAI 
d 


в 


Pe | а е Ги еее 5 [3 [2 [е 
| Мате | NPTXFSPCAVAIL 


Type 


Configurable 


d-Nan Type Reset Description 
Value 


— [ms [o — [me а 


NPTXQTOP [30:24] 710 Top of the Non-periodic Transmit Request 
Queue (NPTxQTop) Entry in the 
Non-periodic Tx Request Queue that is 
currently being processed by the MAC. 
ш Bits [30:27]: Channel/endpoint number 
п Bits [26:25]: 
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m 2'b00: IN/OUT token 

- 2'b01: Zero-length transmit packet (device 
IN/host OUT) 

- 2010: PING/CSPLIT token 

- 2’b11: Channel halt command 

m Bit [24]: Terminate (last entry for selected 
channel/endpoint) 


NPTXQSPCAVAIL [23:16] Non-periodic Transmit Request Queue 
Space Available (NPTxQSpcAvail) Indicates 
the amount of free space available in the 
Non-periodic Transmit Request Queue. This 
queue holds both IN and OUT requests in 
Host mode. Device mode has only IN 
requests. 

m 810: Non-periodic Transmit Request 
Queue is full 

m 8'h1: 1 location available 

m 812: 2 locations available 

m /7: 7 locations available (0 < л < 8) 
ш Others: Reserved 


NPTXFSPCAVAIL [15:0] Non-periodic TxFIFO Space Avail 
(NPTxFSpcAvail) Indicates the amount of 
free space available in the Non-periodic 
TxFIFO. Values аге in terms of 32-bit words. 
m 16110: Non-periodic TxFIFO is full 
m 16'h1: 1 word available 
m 16'h2: 2 words available 
m 16'hz n words available (where 0 € n = 
32,768) 

m 16'h8000: 32,768 words available 
m Others: Reserved 


6.22.4.2.13 GSNPSID 
Description: (Global Synopsys ID) 


0x0040 Global Synopsys ID(reset 0x0000 4F54) 


| GSNPSID| 
ИНЕ 
В 2 - 


SYNOPSYSID 


Twe 4 


32'h4F54 


SYNOPSYSID 


Preset | 


o ООО ООО 
та аиа ии ее ЕН 
_ 472: j] 
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Type Reset Description 
Value 


— [91:0] 32'h4F54 | Release number of the Usb otg core being 
used, currently OT2.91a. 


6.22.4.2.14 GHWCFG1 
Description: (Global Hardware Configuration 1) 


0x0044 Global Hardware Configuration 1(0000 0000) GHWCFG1 


| em [зт | зо | 29 [28 [27 | 26 | 25 | 24 | оз | 22 [21 | 20 | 19 | че | 17 | 16 | 
ы, қ. 


ердіг 


Pune | 
Te | I 


3200 


нені 2 м 
ШОНЫЛЫЛЫЛ ЛЕНЕЛЕЛЕЛЕЛЕ ЕН ИКИ ИЕЛЕ ЕН 


ердіг 


ОИ 
С CSCS 


Type Reset Description 
Value 


— s [31:0] This 32-bit field uses two bits per endpoint 
to determine the endpoint direction. 
Endpoint 
* Bits [31:30]: Endpoint 15 direction 
* Bits [29:28]: Endpoint 14 direction ... 
* Bits [3:2]: Endpoint 1 direction 
* Bits[1:0]: Endpoint 0 direction (always 
BIDIR) Direction 
“27000: BIDIR (IN and OUT) endpoint 
• 2’b01: IN endpoint 
• 2’b10: OUT endpoint 
* 2’b11: Reserved 


6.22.4.2.15 GHWCFG2 
Description: (Global Hardware Configuration 2) 
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Global Hardware Configuration 2(228ffc50) GHWCFG2 
[EN ES Fo SNP ra ВЕ ЕЕЕ ЕС eg Еа 8 


Res Res i : 
us TknQDepth PTxQDepth NPTxQDepth p Ман NumHstChnl 


| Type | 


| Name | NumHstChnl NumDevEps FSPhyType HSPhyType OtgArch OtgMode 


Type Reset Description 
Value 
a 


БЕНЕН [30:26] Device Mode ІМ Token Sequence Learning 
Queue Depth (TknQDepth) Range: 0-30 


PTxQDepth [25:24] 2510 Host Mode Periodic Request Queue Depth 
(PTxQDepth) 
»2'b00: 2 
и 2'001: 4 
и 2'b10: 8 
m 2'b11: 16 
NPTXQDEPTH [23:22] 2610 Non-periodic Request Queue Depth 
(NPTxQDepth) 
m 2200: 2 
m 2'b01: 4 
m 2'b10: 8 
m Others: Reserved 


x fa | [o [e - 0 -- 


MULTIPROCINTRPT Multi Processor Interrupt Enabled 
(MultiProcintrpt) 


m 1'00: No 
m 1'b1: Yes 
DYNFIFOSIZING | Dynamic FIFO Sizing Enabled 
(DynFifoSizing) 
ш 100: No 
m 101: Yes 
PerioSupport | Periodic OUT Channels Supported in Host 
Mode (PerioSupport) 
„ 1750: No 
m 1/01: Yes 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 475 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(С SPREADTRUM 


NumHstChnl 


NUMDEVEPS 


FSPHYTYPE 


HSPHYTYPE 
SINGPNT 


OTGARCH 


OTGMODE 


V1.0 


"hf 
"hf 
2'b00 

90 


2901 
2910 


372000 


SC9832 Device Specification 


Number of Host Channels (NumHstChnl) 
Indicates the number of host channels 
supported by the core in Host mode. The 
range of this field is 0—15: 


0 specifies 1 channel, 

15 specifies 16 channels. 

Indicates the number of device endpoints 
supported by the core in Device mode in 


addition to control endpoint 0. The range of 
this field is 1—15. 


Full-Speed PHY Interface Type 
(FSPhyType) 

п 2200: Full-speed interface not supported 
m 2001: Dedicated full-speed interface 

m 2010: FS pins shared with UTMI- pins 

m 2'511: FS pins shared with ULPI pins 
High-Speed PHY Interface Type 
(HSPhyType) 

12'b00: High-Speed interface not supported 
m 2/b01: UTMI+ 

m 2'b10: ULPI 

m 2/b11: UTMI+ апа ULPI 


Point-to-Point (SingPnt) 

a 1'b0: Multi-point application (hub and split 
support) 

ш 1/01: Single-point application (no hub and 
no split support) 

Architecture (OtgArch) 

12'b00: Slave-Only 

п 2'b01: External DMA 

m 2'b10: Internal DMA 

m Others: Reserved 


Mode of Operation (OtgMode) 


ш 30000: HNP- and SRP-Capable OTG 
(Host and Device) 


ш 30001: SRP-Capable OTG (Host and 
Device) 


ш 30010: Non-HNP and Non-SRP Capable 
OTG (Host and Device) 


ш 30011: SRP-Capable Device 
ш 30100: Non-OTG Device 

ш 30101: SRP-Capable Host 

ш 3b110: Non-OTG Host 

m Others: Reserved 
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6.22.4.2.16 GHWCFG3 
Description: (Global Hardware Configuration 3) 


0x004C Global Hardware Configuration 3(0e0e04e8) GHWCFG3 


ін | зт зо | 20 | 28 | 27 | 26 | 25 | 24 | оз | 22 |zt | 20 | 19 | 18 | tT | 6 


DfifoDepth 


XFERSIZEWIDTH 


Type Reset Description 
Value 


— [31:16] 16'h0e0e | DFIFO Depth (DfifoDepth minus 
EP_LOC_CNT) This value is in terms of 
32-bit words. 

m Minimum value is 32 
m Maximum value is 32,768 


pon] ENABLE LPM [15] OTG ENABLE LPM 
LPM mode specified for Mode of Operation 


— Í ВС SUPPORT |[14] ота BC SUPPORT This bit indicates the 
HS OTG controller support for Battery 
Charger. 
m 0 - No Battery Charger Support 
п 1 - Battery Charger support present. 


OTG ENABLE HSIC { OTG_ENABLE_HSIC 
HSIC mode specified for Mode of Operation 


Value Range: 0-1 

ш 1: HSIC-capable with shared UTMI PHY 
interface 

ш 0: Non-HSIC-capable 


OTG_ADP_SUPPORT { OTG_ADP_SUPPORT 
This bit indicates whether ADP logic is 
present within or external to the HS OTG 
controller 
a 0 — № ADP logic present with HS OTG 
controller 
ш 1- ADP logic is present along with HS 
OTG controller. 
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RSTTYPE 


OPTFEATURE 


VNDCTLSUPT 
I2CINTSEL 
OTGEN 


PKTSIZEWIDTH 


XFERSIZEWIDTH 


3'b110 


4'b1000 


SC9832 Device Specification 


Reset Style for Clocked always Blocks in 
RTL (RstType) 

a 1'b0: Asynchronous reset is used in the 
core 


ш 1/01: Synchronous reset is used in the 
core 


Optional Features Removed (OptFeature) 
Indicates whether the User ID register, 
GPIO interface ports, and SOF toggle and 
counter ports were removed for gate count 
optimization by enabling Remove Optional 
Features? during coreConsultant 
configuration. 


m 1/00: No 

m 1/01: Yes 

Vendor Control Interface Support 
(VndctlSupt) 


п 100: Vendor Control Interface is not 
available on the core. 


a 1'b1: Vendor Control Interface is 
available. 
І2С Selection (I2CIntSel) 


a 1'bO: I2C Interface is not available on the 
core. 

m 1701: I2C Interface is available on the 
core. 


OTG Function Enabled (OtgEn) The 
application uses this bit to indicate the 
DWC_otg core's ОТС capabilities. 


m 1'bO: Not ОТС capable 

m 1'b1: OTG Capable 

Width of Packet Size Counters 
(PktSizeWidth) 

13 b000: 4 bits 

m 3'0001: 5 bits 

и 30010: 6 bits 

m 3'b011: 7 bits 

и 30100: 8 bits 

m 3'b101: 9 bits 

и 30110: 10 bits 

m Others: Reserved 

Width of Transfer Size Counters 
(XferSizeWidth) 

„ 4760000: 11 bits 

m 4’b0001: 12 bits ... 

m 4751000: 19 bits 

ш Others: Reserved 
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6.22.4.2.17 GHWCFG4 
Description: (Global Hardware Configuration 4) 


0x0050 Global Hardware Configuration 4(fe00_8020) GHWCFG4 


DED | SES 
ОМ ЗЕМ 
piis 


BVA | AVA 
LIDF | LIDF NUMCTLEPS 


Eu LTR LTR 


ОО pce Peo 


ENA 
AHB m 

PHYDATAW Reserved EN NumDevPerioEps 
IDTH ROP 


Tre | o | efe ИНИН 
Peset 1 J o | ° |e | e | | o | 


ЕШ Reset Description 
Value 

bi ый 1’b1 * 1'b0: Non Dynamic configuration 
DMA * 1'b1: Dynamic configuration 
SCATTER/GATHER | [30] “110: Non-Scatter/Gather DMA 
DMA configuration 
CONFIGURATION “1101: Scatter/Gather DMA configuration 
INEPS [29:26] 4'hf “0:1 IN Endpoint 

* 1:2 IN Endpoints 

15:16 IN Endpoints 


DEDFIFOMODE [25] 1'b1 Enable Dedicated Transmit FIFO for device 
IN Endpoints (DedFifoMode) 
m 1'bO: Dedicated Transmit FIFO Operation 
not enabled. 
ш 1'b1: Dedicated Transmit FIFO Operation 
enabled. 


SESSENDFLTR [24] 1760 * 1'bO: No filter 
“ТЫЛ: Filter 

BVALIDFLTR [23] 1'bO + 1'bO: No filter 
* 1'b1: Filter 
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AVALIDFLTR [22] 1'bO * 1'bO: No filter 
* 1’b1: Filter 

VBUSVALIDFLTR [21] 1'b0 * 1’b0: No filter 
* 1’b1: Filter 

IDDGFLTR [20] 1'b0 * 1’b0: No filter 
* 1’b1: Filter 


NUMCTLEPS [19:16] 460 Number of Device Mode Control Endpoints 
in Addition to Endpoint 0 (NumCtlEps) 
Range: 0-15 


PHYDATAWIDTH [15:14] 2010 UTMI+ PHY/ULPI-to-Internal UTMI+ 
Wrapper Data Width (PhyDataWidth) When 
a ULPI PHY is used, an internal wrapper 
converts ULPI to UTMI+. 
п 2000: 8 bits 
m 2001: 16 bits 
m 2010: 8/16 bits, software selectable 
ш Others: Reserved 


[qe О mem] 


AHBFREQ [5] 1'b1 Minimum AHB Frequency Less Than 60 
MHz (AhbFreq) 
m 100: No 
m 1'b1: Yes 

ENABLEPWROPT [4] 1'b0 Enable Partial Power Down 
m 1’b0: Partial Power Down Not Enabled 
m 101: Partial Power Down Enabled 


NUMDEVPERIOEPS Number of Device Mode Periodic IN 
Endpoints (NumDevPerioEps) 


Range: 0-15 


6.22.4.2.18 HPTXFSIZ 
Description: (Host Periodic Transmit FIFO Size Register) 


Host Periodic Transmit FIFO Size Register(0200_0C6E) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


PTxFSize 


PTxFStAddr 


IET ias Е EC BEC ERES ВЕ ВЕ ВЕ Е r 
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PTxFSize [31:16] 165200 | Host Periodic TxFIFO Depth (PTxFSize) 
This value is in terms of 32-bit words. 
m Minimum value is 16 
m Maximum value is 32,768 The power-on 
reset value of this register is specified as the 
Largest Host Mode Periodic Tx Data FIFO 
Depth 
you can write a new value in this field. 
Programmed values must not exceed the 
power-on value . 


PTxFStAddr [15:0] 16'bC6E | Host Periodic TxFIFO Start Address 
(PTxFStAddr) The power-on reset value of 
this register is the sum of the Largest Rx 
Data FIFO Depth and Largest Non-periodic 
Tx Data FIFO Depth 
m OTG RX DFIFO DEPTH + 
OTG TX HNPERIO DFIFO DEPTH 
you can write a new value in this 
field.Programmed values must not exceed 
the power-on value 


6.22.4.2.19 DPTXFSIZn 
Description: (Device IN Endpoint Transmit FIFO Size Register n) 


қамына IN Endpoint Tx FIFO Size п DPTXFSIZn 


Br | st | 30 | 29 | 26 [27 | 26 | 25 | 24 | 2s | 22 ja | 20 i | 16 | a7 | в 


INEPnTxFDep 


" 


m а е е е о е а 
| Мате | INEPnTxFStAddr 


Type RW 


Type Reset Description 
Value 


== [31:16] | RW 16'h300 | IN Endpoint TxFIFO Depth (INEPnTxFDep) 
This value is in terms of 32-bit words. 
Minimum value is 16 Maximum value is 
32,768 The power-on reset value of this 
register is specified as the Largest IN 
Endpoint FIFO number Depth. 
you can write a new value in this field. 
Programmed values must not exceed the 
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INEPNTXFSTADDR | [15:0] | RAW 161300 | IN Endpoint ҒІҒОл Transmit RAM Start 
Address (INEPnTxFStAddr) This field 
contains the memory start address for IN 
endpoint Transmit FIFOn (0 < п <= 15). The 
power-on reset value of this register is 
calculated according to the following 
formula: OTG_RX_DFIFO_DEPTH + SUM 
of OTG TX DINEP DFIFO DEPTH "x 
(where x = 0 to n — 1) If at POR the 
calculated value (C) exceeds 65535, then 
the Reset value becomes Reset Value(A) = 
(C — 65536). Example: If start address of IN 
endpoint FIFO 1 is 
ота RX DFIFO DEPTH + 
OTG TX DINEP DFIFO DEPTH 0 and 
start address of IN endpoint FIFO 2 is 
ота RX DFIFO DEPTH + 
ота TX DINEP DFIFO DEPTH 0+ 
OTG TX DINEP DFIFO DEPTH 1. 

If you have calculated or programmed a new 
value for RxFIFO depth or TX FIFO depths, 
you can program their values according to 
the above formula. Programmed values 
must not exceed the power-on value. 


6.22.4.2.20 HCFG 
Description: (Host Configuration Register ) 


0x0400 Host Configuration Register HCFG 


| Bt [st | 0 | 29 | 26 | 27 | 26 | 25 | 24 | 25 | 22 | 2 | 20 | 19 | B | 17 | 16, 


PerS Des 
Reserved ched FrListEn en Reserved 
Ena 


SSu FSLSPclkSel 


Ма Туре Reset Description 
Value 


ModeChTimEn [31] RW Mode Change Ready Timer Enable 
(ModeChTimEn) This bit is used to enable 
or disable the host core to wait for 200 PHY 
clock cycles at the end of Resume to 
change the opmode signal to the PHY to 00 
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after Suspend or LPM. 
m 1'bO: The Host core waits for either 200 
PHY clock cycles or a linestate of SEO at the 
end of resume to change the opmode from 
2'b10 to 2’b00. 
и 1'b1: The Host core waits only for a 
linestate of SEO at the end of resume to 
change the opmode from 2'b10 to 2000. 

|  [BRez|Ro | |нәм | 


PerSchedEna [26] RW 1'b0 Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 

FrListEn [25:24] | RW 200 Frame List Entries (FrListEn). The value іп 
the register specifies the number of entries 
in the Frame list. This field is valid only in 
Scatter/Gather DMA mode. * 2’b00: 8 
Entries * 2’b01:16 Entries ” 2010: 32 
Entries ” 2’b11: 64 Entries In modes other 
than Scatter/Gather DMA mode, these bits 
are reserved. 


DescDMA [23] RW T'bO Enable Scatter/gather DMA in Host mode 
(DescDMA), the application can set this bit 
during initialization to enable the 
Scatter/Gather DMA operation. NOTE: This 
bit must be modified only once after a reset. 
The following combinations are available for 
programming: 

g GAHBCFG.DMAEn-0, 
HCFG.DescDMA-0 => Slave mode 

g GAHBCFG.DMAEn-0, 
HCFG.DescDMA-1 => Invalid 

ш GAHBCFG.DMAEn=1, 
HCFG.DescDMA-0 => Buffered ОМА mode 
ш GAHBCFG.DMAEn=1, 
HCFG.DescDMA-1 => Scatter/Gather ОМА 
mode In non Scatter/Gather DMA mode, 
this bit is reserved. 


ResValid [15:8] Resume Validation Period (ResValid) This 
field is effective only when 
HCFG.Ena32KHzS is set. It controls the 
resume period when the core resumes from 
suspend. The core counts the ResValid 
number of clock cycles to detect a valid 
resume when this is set. 
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Ena32KHzS [7] RW 1'b0 Enable 32-KHz Suspend Mode 
(Ena32KHzS) This bit can only be set if the 
USB 1.1 Full-Speed Serial Transceiver 
Interface has been selected. If USB 1.1 
Full-Speed Serial Transceiver Interface has 
not been selected, this bit must be zero. 
When the USB 1.1 Full-Speed Serial 
Transceiver Interface is chosen and this bit 
is set, the core expects the 48-MHz PHY 
clock to be switched to 32 KHz during a 
suspend. 


Б [fO |o meme — УМ 


FSLSSupp [2] тро FS- and LS-Only Support (FSLSSupp) The 
application uses this bit to control the core’s 
enumeration speed. Using this bit, the 
application can make the core enumerate as 
a FS host, even if the connected device 
supports HS traffic. Do not make changes to 
this field after initial programming. m 100: 
HS/FS/LS, based on the maximum speed 
supported by the connected device m 1'b1: 
FS/LS-only, even if the connected device 
can support HS 


FSLSPclkSel [1:0] | RW 250 FS/LS PHY Clock Select (FSLSPclkSel) 
When the core is in FS Host mode 
m 2’b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
m 2'b01: Internal PHY clock is running at 
48MHZ (For 1.1 FS transceiver Interface) 
ш Others: Reserved When the core is in LS 
Host mode 
п 2'b00: Internal PHY clock is running at 
30/60 MHZ (For UTMI+/ULPI PHY 
Interfaces) 
m 2010: Internal PHY clock is running at 6 
MHZ and the external clock is running at 
48MHZ. When you select a 6 MHz clock 
during LS Mode, you must do a soft reset 
(for 1.1 FS transceiver Interface) 
ш Others: Reserved Notes: 
ш When Core іп FS mode, the internal and 
external clocks have the same frequency. 
ш When Core іп LS mode, - If FSLSPclkSel 
= 2’b00: Internal and external clocks have 
the same frequency - If FSLSPclkSel = 
2910: Internal clock is divided by eight 
version of external 48 MHz clock 
(utmifs сіК). 


6.22.4.2.21 HFIR 
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Description: (Host Frame Interval Register) 


0x0404 Host Frame Interval Register(0000_ea60) HFIR 


| em | at | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 25 | 22 | 24 | 20 | 19 | 18 |17 | 16, 


HFI 
Reserved RRid 
Ctrl 


оз Pe ee ee eee | MM 
ШОН ЕЕ ЕЛЕ ЙЕЗЕ ЕВ ВВ ЗВ Е ОЕ ВСВ 


Frint 


Т 


L1 ЕНЕ ЕН мо GOACCI 


Ма Туре Reset Description 
Value 
| | |н 0 mee o -- 


HFIRRIdCtrl [16] RW 1'b0 Reload Control (HFIRRIdCtrl) This bit allows 
dynamic reloading of the НҒІН register 
during runtime. *1'b0: The НЕК cannot be 
reloaded dynamically *1'b1: the HFIR can 
be dynamically reloaded during runtime. 
This bit needs to be programmed during 
initial configuration and its value must not be 
changed during runtime. 


PerSchedEna [26] RW 1'b0 Enable Periodic Scheduling (PerSchedEna) 
Applicable in Scatter/Gather DMA mode 
only. Enables periodic scheduling within the 
core. Initially, the bit is reset. The core will 
not process any periodic channels. As soon 
as this bit is set, the core will get ready to 
start scheduling periodic channels. In non 
Scatter/Gather DMA mode, this bit is 
reserved. 


| feaj |o [Resens 


Frint [15:0] | RW 16hea60 | Frame Interval (Frint) The value that the 
application programs to this field specifies 
the interval between two consecutive SOFs 
(FS) or micro-SOFs (HS) or Keep-Alive 
tokens (LS). This field contains the number 
of PHY clocks that constitute the required 
frame interval. The default value set in this 
field for a FS operation when the PHY clock 
frequency is 60 MHz. The application can 
write a value to this register only after the 
Port Enable bit of the Host Port Control and 
Status register (HPRT.PrtEnaPort) has 
been set. If no value is programmed, the 
core calculates the value based on the PHY 
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clock specified in the FS/LS PHY Clock 
Select field of the Host Configuration 
register (HCFG.FSLSPclkSel). Do not 
change the value of this field after the initial 


configuration. 
m 125 H s * (PHY clock frequency for HS) 
m 1 ms * (PHY clock frequency for FS/LS) 


6.22.4.2.22 HFNUM 
Description: (Host Frame Number/Frame Time Remaining Register ) 


Host Frame Number/Frame Time Remainng 
Register(0003 ffff) HFNUM 


| Bt | at (зо | 29 [28 [27 | 26 | 25 | 24 | 22 | 22 21 | 20 | 19 | t8 | 17 | 16 | 


0x0408 


FrRem 


Type 


2-5... 
Lod Re Ee EES EES Ee AEE eee 
IET А А О CRT ECOL RECO T НЕМЕН 


FrNum 


Reset] o | o Е ate a te EXE ЗВ ЕЙ 


Туре Reset Description 
Value 


— [91:16] Frame Time Remaining (FrRem) Indicates 
the amount of time remaining in ne current 
microframe (HS) or frame (FS/LS), in terms 
of PHY clocks. This field decrements on 
each PHY clock. When it reaches zero, this 
field is reloaded with the value in the Frame 
Interval register and a new SOF is 
transmitted on the USB. 

FrNum [15:0] 16'h3FFF | Frame Number (FrNum) This field 
increments when a new SOF is transmitted 
on the USB, and is reset to 0 when it 
reaches 16'h3FFF. 


6.22.4.2.23 HPTXSTS 
Description: (Host Periodic Transmit FIFO/Queue Status Register) 
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Host Periodic Transmit FIFO/Queue Status 
Register(0008 0200) HPTXSTS 


ШШЕН КЕЕ В eee eae) 
[Name | me || 


РТхОТор PTxQSpcAvail 


0x0410 


w eee eee us 
Reset | o | o [ооо [ооо | io} io] MEM - o o 
sesiones p= i] 


PTxFSpcAvail 


Type 


[e| o јо joo o о ЕИНЕИЛЕНЕЛЕНЕЛЕНЕНЕЛ 


Type Reset Description 
Value 


baim [31:24] 16'h8 Top of the Periodic Transmit Request 
Queue (PTxQTop) This indicates the entry 
in the Periodic Tx Request Queue that is 
currently being processes by the MAC. This 
register is used for debugging. 

m Bit [31]: Odd/Even (micro)frame - 1'bO: 
send in even (micro)frame - 1'b1: send in 
odd (micro)frame 

ш Bits [30:27]: Channel/endpoint number 
ш Bits [26:25]: Type 

- 2600: IN/OUT 

- 2’b01: Zero-length packet 

- 2510: С РИТ 

- 211: Disable channel command 

п Bit [24]: Terminate (last entry for the 
selected channel/endpoint) 

PTxQSpcAvail [23:16] Periodic Transmit Request Queue Space 
Available (PTxQSpcAvail) Indicates the 
number of free locations available to be 
written in the Periodic Transmit Request 
Queue. This queue holds both IN and OUT 
requests. 

m 810: Periodic Transmit Request Queue is 
full 

m 8'h1: 1 location available 

m 812: 2 locations available 

m 7: N locations available (0 = n < 16) 

ш Others: Reserved 


PTxFSpcAvail [15:0] 16'h0 Periodic Transmit Data FIFO Space 
Available (PTxFSpcAvail) Indicates the 
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number of free locations available to be 
written to in the Periodic TxFIFO. Values are 
in terms of 32-bit words 


m 16'h0: Periodic TxFIFO is full 

m 16'h1: 1 word available 

m 16'h2: 2 words available 

m 16'hz n words available (where 0 = ns 
32,768) 

m 16118000: 32,768 words available 


m Others: Reserved 


6.22.4.2.24 HAINT 
Description: (Host All Channels Interrupt Register) 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
С == — 


Reserved 


Type 


w ,nm” s, 
СС ВИ Cn CE Е ee В ЗВ Е ЕНЕ ЕКИ 
ии 

м —— y 


HAINT 


Ма Туре Reset Description 
Value 
Мено [e "RN 


HAINT [15:0] 1610 Channel Interrupts (HAINT) One bit per 
channel: Bit 0 for Channel 0, bit 15 for 
Channel 15 


6.22.4.2.25 HAINTMSK 
Description: (Host All Channels Interrupt Mask Register) 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Type Reset Description 
rss 


HAINTMsk [15:0] Lu ho Channel Interrupt Mask = Опе 
bit per channel: Bit 0 for channel 0, bit 15 for 
channel 15 


6.22.4.2.26 HFLBADDR 
Description: (Host All Channels Interrupt Mask Register) 


0x041C Host Frame List Base Address Register(0000_0000) HFLBADDR 


n | st | 20 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 |a | 20 | 9 | 16 | 17 | 36 | 


SADDROFFRLIST 


Type 


j; s ee 
L243 Е АС К Е Е ЕВ С Е ЕТ Е Е 8 
ЕСЕ ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЗЕЛЕЛЕШЕЛ 
m (м о»оөе | 


SADDROFFRLIST 
Type 


Type Reset Description 
Value 
jaca [31:0] The starting address of the Frame list. This 
register is used only for Isochronous and 
Interrupt Channels. 


6.22.4.2.27 HPRT 
Description: (Host Port Control and Status Register) 
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0x0440 Host Frame List Base Address Register(0000 0000) 


РАА | Prts 
BE ui "т и 
Туре 
ур RW 
_SC 


Type Reset | Description 
Value 


Ш | HI 


| | Т 


| В В 


|Reseved | 


Port Speed (PrtSpd) Indicates the speed 
of the device attached to this port. 


m 2000: High speed 
m 2504: Full speed 
m 2010: Low speed 
m 2011: Reserved 


Port Test Control (PrtTstCtl) Тһе 
application writes a nonzero value to this 
field to put the port into a Test mode, and 
the corresponding pattern is signaled on 
the port. 


ш 4’b0000: Test mode disabled 

п 4720001: Test J mode 

m 4720010: Test К mode 

m 420011: Test SEO МАК mode 
m 4'b0100: Test Packet mode 

m 4'b0101: Test Force Enable 


m Others: Reserved 


Port Power (PrtPwr) The application uses 
this field to control power to this port (write 
1'b1 to set to 1'b1 and write 1'bO to set to 
1'b0), and the core can clear this bit on an 
over current condition. 


a 100: Power off 


a 1'b1: Power on 
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PrtLnSts [11:10] Port Line Status (PrtLnSts) Indicates the 
current logic level USB data lines 
m Bit [10]: Logic level of D+ 
m Bit [11]: Logic level of D- 


— Port Reset (PrtRst) When the application 
sets this bit, a reset sequence is started 
on this port. The application must time the 
reset period and clear this bit after the 
reset sequence is complete. 

и 1’b0: Port not in reset 

m 161: Port in reset 

To start a reset on the port, the application 
must leave this bit set for at least the 
minimum duration mentioned below, as 
specified in the USB 2.0 specification, 
Section 7.1.7.5. The application can leave 
it set for another 10 ms in addition to the 
required minimum duration, before 
clearing the bit, even though there is no 
maximum limit set by the USB standard. 
m High speed: 50 ms 

m Full speed/Low speed: 10 ms 


PrtSusp [7] R WS SC 1'b0 Port Suspend (PrtSusp) The application 
sets this bit to put this port in Suspend 
mode. The core only stops sending SOFs 
when this is set. To stop the PHY clock, 
the application must set the Port Clock 
Stop bit, which asserts the suspend input 
pin of the PHY. The read value of this bit 
reflects the current suspend status of the 
port. This bit is cleared by the core after a 
remote wakeup signal is detected or the 
application sets the Port Reset bit or Port 
Resume bit in this register or the 
Resume/Remote Wakeup Detected 
Interrupt bit or Disconnect Detected 
Interrupt bit in the Core Interrupt register 
(GINTSTS.WkUpInt or 
GINTSTS.Disconnlnt, respectively). 

m 1'bO: Port not in Suspend mode 
ш 1'b1: Port in Suspend mode 


PrtRes R W SS SC Port Resume (PrtRes) The application 
sets this bit to drive resume signaling on 
the port. The core continues to drive the 
resume signal until the application clears 
this bit. If the core detects a USB remote 
wakeup sequence, as indicated by the 
Port Resume/Remote Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.WkUpInt), the core starts 
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driving resume signaling without 
application intervention and clears this bit 
when it detects a disconnect condition. 
The read value of this bit indicates 
whether the core is currently driving 
resume signaling. 


a 100: No resume driven 
a 1061: Resume driven 


When LPM is enabled and the core is in 
the L1 (Sleep) state, setting this bit results 
in the following behavior: The core 
continues to drive the resume signal until 
a pre-determined time specified in the 
GLPMCFG.HIRD Thres[3:0] field. If the 
core detects a USB remote wakeup 
sequence, as indicated by the Port L1 
Resume/Remote L1 Wakeup Detected 
Interrupt bit of the Core Interrupt register 
(GINTSTS.L1WkUpint), the core starts 
driving resume signaling without 
application intervention and clears this bit 
at the end of the resume. The read value 
of this bit indicates whether the core is 
currently driving resume signaling. 


a 100: No resume driven 


a 1061: Resume driven 


PrtOvrCurrChng ES Port Overcurrent Change 


(PrtOvrCurrChng) The core sets this bit 
when the status of the Port Overcurrent 
Active bit (bit 4) in this register changes. 


PrtOvrCurrAct Port Overcurrent Active (PrtOvrCurrAct) 
Indicates the overcurrent condition of the 
port. 


m 100: No overcurrent condition 
a 101: Overcurrent condition 

PrtEnChng SS Port Enable/Disable Change (PrtEnChng) 
The core sets this bit when the status of 


the Port Enable bit [2] of this register 
changes. 


PrtEna [2] R SS SC WC Port Enable (PrtEna) A port is enabled 
only by the core after a reset sequence, 
and is disabled by an overcurrent 
condition, a disconnect condition, or by 
the application clearing this bit. The 
application cannot set this bit by a register 
write. It can only clear it to disable the port. 
This bit does not trigger any interrupt to 
the application. 

m 100: Port disabled 
m 1'b1: Port enabled 


PrtConnDet [1] В SS WC 1’b0 Port Connect Detected (PrtConnDet) The 
core sets this bit when a device 
connection is detected to trigger an 
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interrupt to the application using the Host 
Port Interrupt bit of the Core Interrupt 
register (GINTSTS.PrtInt). The application 
must write a 1 to this bit to clear the 
interrupt. 


PrtConnSts 1'b0 Port Connect Status (PrtConnSts) 
m 0: No device is attached to the port. 
m 1: A device is attached to the port. 


6.22.4.2.28 HCCHARn 
Description: (Host Channel-n Characteristics Register) 


0x0500 + n*20 Host Channel-n Characteristics Register(0000_0000) HCCHARn 


ChD 
is 


Type Reset | Description 
Value 


Бы [31] R_WS_SC 1'b0 Channel Enable (ChEna) When 
Scatter/Gather ен is enabled 
m 1/00: Indicates that the descriptor 
structure is not yet ready. 
m 1/1: Indicates that the descriptor 
structure and data buffer with data is setup 
and this channel can access the 
descriptor. When Scatter/Gather mode is 
disabled This field is set by the application 
and cleared by the OTG host. 
m 1/00: Channel disabled 
m 101: Channel enabled 


ChDis [30] R_WS_SC_SS Channel Disable (ChDis) The application 
sets this bit to stop transmitting/receiving 
data on a channel, even before the 
transfer for that channel is complete. The 
application must wait for the Channel 
Disabled interrupt before treating the 
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OddFrm [29] Odd Frame (OddFrm) This field is set 
(reset) by the application to indicate that 
the OTG host must perform a transfer in 
an odd (micro)frame. This field is 
applicable for only periodic (isochronous 
and interrupt) transactions. 

ш 100: Even (micro)frame 

ш 101: Odd (micro)frame 

This field is not applicable for 
Scatter/Gather DMA mode and need not 
be programmed by the application and is 
ignored by the core. 


DevAddr [28:22] | R W Device Address (DevAddr) This field 
selects the specific device serving as the 
data source or sink. 


MC/EC [21:20] | R W 250 Multi Count (MC) / Error Count (ЕС) When 
the Split Enable bit of the Host Channel-n 
Split Control register (HCSPLTn.SpltEna) 
is reset (1'bO), this field indicates to the 
host the number of transactions that must 
be executed per microframe for this 
periodic endpoint. For non periodic 
transfers, this field is used only in DMA 
mode, and specifies the number packets 
to be fetched for this channel before the 
internal DMA engine changes arbitration. 
m 2000: Reserved This field yields 
undefined results. 

m 2101: 1 transaction 

m 2010: 2 transactions to be issued for 
this endpoint per microframe 

m 2b11: 3 transactions to be issued for 
this endpoint per microframe When 
HCSPLTn.SpltEna is set (1'b1), this field 
indicates the number of immediate retries 
to be performed for a periodic split 
transactions on transaction errors. This 
field must be set to at least 2901. 


EPType [19:18] | R W 250 Endpoint Туре (ЕРТуре) Indicates the 
transfer type selected. 
m 2000: Control 
m 2001: Isochronous 
m 2'b10: Bulk 
m 2b11: Interrupt 


LSpdDev [17] Low-Speed Device (LSpdDev) This field is 
set by the application to indicate that this 
channel is communicating to a low-speed 
device. The application must program this 
bit when a low speed device is connected 
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to the host through an FS HUB. The HS 
OTG Host core uses this field to drive the 
XCVR SELECT signal to 2’b11 while 
communicating to the LS Device through 
the FS hub. 

Note: In a peer to peer setup, the HS OTG 
Host core ignores this bit even if itis set by 
the application software. 


a 


= [15] Endpoint Direction (EPDir) Indicates 
whether the transaction is IN or OUT. 
m 100: OUT 
и 1'b1: IN 

EPNum [14:11] | R W Endpoint Number (EPNum) Indicates the 
endpoint number on the device serving as 
the data source or sink. 

MPS [10:0] | R W Maximum Packet Size (MPS) Indicates 
the maximum packet size of the 
associated endpoint. 


6.22.4.2.29 HCSPLTn 
Description: (Host Channel-n Split Control Register) 


0x0504+n*20 Host Frame List Base Address Register(0000_0000) HCSPLTn 


|в | 31 | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 28 | 22 | 2 | 20 | o | 18 LiT | 16, 


Splt Com 
Ena Reserved pSplt 


Type 


Type Reset Description 
Value 
— зы [31] 1'b0 Split Enable (SpltEna) The application sets 
this field to indicate that this channel is 
enabled to perform split transactions. 


CompSplt [16] R_W тро Do Complete Split (CompSplt) The 
application sets this field to request the OTG 
host to perform a complete split transaction. 
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XactPos [15:14] | R W 2'b0 Transaction Position (XactPos) This field is 
used to determine whether to send all, first, 
middle, or last payloads with each OUT 
transaction. 2'b11: All. This is the entire data 
payload is of this transaction (which is less 
than or equal to 188 bytes). 

m 2010: Begin. This is the first data payload 
of this transaction (which is larger than 188 
bytes). 

m 2'b00: Mid. This is the middle payload of 
this transaction (which is larger than 188 
bytes). 

m 2'b01: End. This is the last payload of this 
transaction (which is larger than 188 bytes). 


HubAddr [13:7] | R_W 780 Hub Address (HubAddr) This field holds the 
device address of the transaction 
translator’s hub. 

PrtAddr R_W 780 Port Address (PrtAddr) This field is the port 
number of the recipient transaction 
translator. 


6.22.4.2.30 HCINTn 
Description: (Host Channel-n Interrupt Register ) 


0x0508+n*20 Host Channel-n Interrupt Register(0000_0000) HCINTn 


| ei | 31 | 20 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 


Reserved 


i 
Data Frm 
BNA BbIE | Xact puis STA | AHB | ChHI 
d Intr Es pd rr Err LL Err td 
EAR 


Type RS|RS RS 
ур = s w 5 М 
С ч 3 ~ ~ C ~ ~ ud 


В $ 


В $ 


Туре Reset Description 
Value 


— LST_ROLLIntr | [13] R SS WC ССС rollover interrupt 
(DESC_LST_ROLLIntr) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when the 
corresponding channel’s descriptor list rolls 
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over. For non Scatter/Gather DMA mode, 
this bit is reserved. 


XCS XACT ERR 


| 


BNAIntr 


DataTglErr 


FrmOvrun 


XactErr 


> 
е) 
Ж 


mania 
man 
E 


possess 


i | 
> 
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Excessive Transaction Error 

(XCS XACT ERR) This bit is valid only 
when Scatter/Gather DMA mode is 
enabled. The core sets this bit when 3 
consecutive transaction errors occurred on 
the USB bus. XCS XACT ERR will not be 
generated for Isochronous channels. For 
non Scatter/Gather DMA mode, this bit is 
reserved. 


BNA (Buffer Not Available) Interrupt 
(BNAIntr) This bit is valid only when 
Scatter/Gather DMA mode is enabled. The 

core generates this interrupt when the 
descriptor accessed is not ready for the 
Core to process. BNA will not be generated 
for Isochronous channels. For non 
Scatter/Gather DMA mode, this bit is 
reserved. 


Data Toggle Error (DataTglErr) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


Frame Overrun (FrmOvrun) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core 


Babble Error (BblErr) In Scatter/Gather 
DMA mode, the interrupt due to this bit is 
masked in the core. 


Transaction Error (XactErr) Indicates one of 
the following errors occurred on the USB. 


m CRC check failure 
m Timeout 
m Bit stuff error 


m False EOP In Scatter/Gather DMA mode, 
the interrupt due to this bit is not set. 


NYET Response Received Interrupt 
(NYET) In Scatter/Gather DMA mode, the 
interrupt due to this bit is masked in the 
core. 


ACK Response Received/Transmitted 
Interrupt (ACK) In Scatter/Gather DMA 
mode, the interrupt due to this bit is masked 
in the core. 


NAK Response Received Interrupt (NAK) In 
Scatter/Gather DMA mode, the interrupt 
due to this bit is masked in the core. 


STALL Response Received Interrupt 
(STALL) In Scatter/Gather DMA mode, the 


497 of 1554 


v 
А_ 55 WC 
Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


interrupt due to this bit is masked in the 
core. 


AHBErr R_SS_WC AHB Error (AHBErr) This is generated only 
in DMA о qu there is an AHB error 
during AHB read/write. The application can 
read the corresponding channel's DMA 
address register to get the error address. 


ChHitd R_SS_WC Channel Halted (СИН) In non 
Scatter/Gather DMA mode, it indicates the 
transfer completed abnormally either 
because of any USB transaction error or in 
response to disable request by the 
application or because of a completed 
transfer. In Scatter/Gather DMA mode, this 
indicates that transfer completed due to any 
of the following 
ш EOL being set in descriptor 
ш AHB error 
m Excessive transaction errors 
m In response to disable request by the 
application 
m Babble 
m Stall 


XferCompl R SS WC | 150 Transfer Completed (XferCompl) For 
Scatter/Gather DMA mode, it indicates that 
current descriptor processing got completed 
with IOC bit set in its descriptor. In non 
Scatter/Gather DMA mode, it indicates that 
Transfer completed normally without any 
errors. 


6.22.4.2.31 HCINTMSKn 
Description: (Host Channel-n Interrupt Mask Register? 


0x050C+n*20 Host Channel-n Interrupt Mask Register(0000_0000) HCINTMSKn 


| s | 31 | 20 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 


Reserved 
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d-Name Type Reset | Description 
Value 
рю a w-wms 


DESC_LST_ROLLIntrMsk | [13] R_W TbO | Descriptor rollover interrupt Mask register 
(DESC_LST_ROLLIntrMsk) This bit is 
valid only when Scatter/Gather DMA 
mode is enabled. In non Scatter/Gather 
DMA mode, this bit is reserved. 

|o e |RW [o |және 000000 | 


TbO | BNA (Buffer Not Available) Interrupt 
mask register (BNAIntrMsk) This bit is 
valid only when Scatter/Gather DMA 
mode is enabled. In поп Scatter/Gather 
ОМА тосе, this bit is reserved 


Data Toggle Error Mask (DataTglErrMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode. 


Frame Overrun Mask (FrmOvrunMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode. 


Babble Error Mask (BblErrMsk) This bit is 
not applicable in Scatter/Gather DMA 
mode. 


XactErrMsk [7] RW | Transaction Error Mask (XactErrMsk) 
This bit is not applicable in Scatter/Gather 
DMA mode 

NyetMsk RW | МУЕТ Response Received Interrupt 
Mask (NyetMsk) This bit is not applicable 
in Scatter/Gather DMA mode. 


AckMsk [5] = | ACK Response Received/Transmitted 
Interrupt Mask (AckMsk) This bit is not 
applicable in Scatter/Gather DMA mode. 


NakMsk [4] E | МАК Response Received Interrupt Mask 
(NakMsk) This bit is not applicable in 
Scatter/Gather DMA mode. 


StallMsk [3] z Í STALL Response Received Interrupt 
Mask (StallMsk) This bit is not applicable 
in Scatter/Gather DMA mode. 


[2] * | AHB Error Mask (AHBErrMsk) Note: This 
bit is only accessible when 
OTG_ARCHITECTURE = 2 


Channel Halted Mask 
Transfer Completed Mask 
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6.22.4.2.32 HCTSIZn 
Description: (Host Channel-n Transfer Size Register) 


| BR зт 30 | 29 | 28 [27 | 26 | 25 | 24 [23 | 22 | zi | 20 | че | 19 | 17 | 16 | 
DoP А 
ЕЕЕ [meee 
e ү _  __ е  _ 1 


Туре 


XferSize 


Type Reset Description 
Value 


маа [31] Do Ping (DoPng) This bit is used only for 
OUT transfers. Setting this field to 1 directs 
the host to do PING protocol. Note: Do not 
set this bit for IN transfers. If this bit is set for 
IN transfers it disables the channel. 


[30:29] | RW 2000 PID (Pid) The application programs this field 
with the type of PID to use for the initial 
transaction. The host maintains this field for 
the rest of the transfer. 

п 2000: DATAO 

п 2001: DATA2 

п 2010: DATA1 

m 2011: MDATA (non-control)/SETUP 
(control) 

РкіСпі [28:19] | RW 1080 Packet Count (PktCnt) This field is 
programmed by the application with the 
expected number of packets to be 
transmitted (OUT) or received (IN). The host 
decrements this count on every successful 
transmission or reception of an OUT/IN 
packet. Once this count reaches zero, the 
application is interrupted to indicate normal 
completion. The width of this counter is 
specified as Width of Packet Counters 
during coreConsultant configuration 
(parameter 
OTG_PACKET_COUNT_WIDTH). 
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XferSize [18:0] | R W 1910 Transfer Size (XferSize) Рог an OUT, this 
field is the number of data bytes the host 
sends during the transfer. For an IN, this 
field is the buffer size that the application 
has Reserved for the transfer. The 
application is expected to program this field 
as an integer multiple of the maximum 
packet size for IN transactions (periodic and 
non-periodic). The width of this counter is 
specified as Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 
OTG_TRANS_COUNT_WIDTH). 


6.22.4.2.33 HCDMAn 
Description: (Host Channel-n DMA Address Register?) 


0x0514+n*20 Host Channel-n DMA Address Register(0000_0000) HCDMAn 


n |за | зо | 29 | 28 | 27 | 26 | 2s | 24 | 23 | 22 |a | 20 | 9 | 16 [17 | 36 | 
Lg 


DMAAddr 


DMAAdar 


Type Reset Description 
Value 


n = [31:0] DMA Address (DMAAddr) This field holds 
the start 21 in the external memory 
from which the data for the endpoint must 
be fetched or to which it must be stored. 
This register is incremented on every AHB 
transaction. 


6.22.4.2.34 HCDMABn 
Description: (Host Channel-n DMA Buffer Address Register) 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕС 
"| CMBR 


e| m 
rese] o С ОС ОС ОС ОС ОС ОС ОС ОС С ОС ОСЗ ОС ОСИ ОСИ 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕДЕНЕЛЕНЕНЕЛЕНЕН 


DMABAddr 


ШІ 
к=] Dll PPP PPP lt fl 


DMABAddr 


Type Reset Description 
Value 


> [31:0] Holds the current buffer address. This 
register is updated as and when the data 
transfer for the corresponding end point is in 
progress. This register is present only in 
Scatter/Gather DMA mode. Otherwise this 
field is reserved. 


6.22.4.2.35 DCFG 
Description: (Device Configure) 


Device Configuration Register(0000_0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 


Des 
ResValid PerSchintvl cDM EPMisCnt Reserved 
A 


rome | Ë ВИ ЕВЕ 


м зви 
[Reset | o |o] o 


Ма Туре Reset Description 
Value 
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ResValid [31:26] | R W ' Resume Validation Period (ResValid) This 
field controls the period when the core 
resumes from a suspend. When this bit is 
set, the core counts for the ResValid 
number of clock cycles to detect a valid 
resume. This field is effective only when 
DCFG.Ena32KHzSusp is set. 


PerSchlntvl [25:24] | R W : Periodic Scheduling Interval (PerSchlntvl) 
PerSchlntvl must be programmed only for 


Scatter/Gather DMA mode. Description: 


This field specifies the amount of time the 
Internal DMA engine must allocate for 
fetching periodic IN endpoint data. Based on 
the number of periodic endpoints, this value 
must be specified as 25,50 or 7596 of 
(micro)frame. 

п When any periodic endpoints are active, 
the internal DMA engine allocates the 
specified amount of time in fetching periodic 
IN endpoint data. 

ш When no periodic endpoints are active, 
then the internal DMA engine services 
non-periodic endpoints, ignoring this field. 

m After the specified time within а 
(micro)frame, the DMA switches to fetching 
for non-periodic endpoints. 

m 2000: 25% of (micro)frame. 

m 2'601: 50% of (micro)frame. 

п 2'b10: 75% of (micro)frame. 

п 2'b11: Reserved. 


DescDMA P ! Enable Scatter/Gather DMA in Device mode 
(DescDMA). When the Scatter/Gather DMA 
option selected during configuration of the 
RTL, the application can set this bit during 
initialization to enable the Scatter/Gather 


DMA operation. NOTE: This bit must be 


modified only once after a reset. The 
following combinations are available for 
programming: 


C 
GAHBCFG.DMAEn=0,DCFG.DescDMA=0 
=> Slave mode 


C 
GAHBCFG.DMAEn=0,DCFG.DescDMA=1 
=> Invalid 


= 
GAHBCFG.DMAEn=1,DCFG.DescDMA=0 
=> Buffered DMA mode 

= 
GAHBCFG.DMAEn=1,DCFG.DescDMA=1 
=> Scatter/Gather DMA mode 


EPMisCnt [22:18] | R W ! ІМ Endpoint Mismatch Count (EPMisCnt) 
This field is valid only in shared FIFO 
operation. The application programs this 
filed with a count that determines when the 
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core generates an Endpoint Mismatch 
interrupt (GINTSTS.EPMis). The core loads 
this value into an internal counter and 
decrements it. The counter is reloaded 
whenever there is a match or when the 
counter expires. The width of this counter 
depends on the depth of the Token Queue. 
[ [mmm |» eserves | 


EnDevOutNak [13] RW 1’b0 Enable Device OUT NAK (EnDevOutNak) 
This bit enables setting NAK for Bulk OUT 
endpoints after the transfer is completed 
when the core is operating in Device 
Descriptor DMA mode. 

п 100: The core does not set МАК after 
Bulk OUT transfer complete 

m 101: The core sets МАК after Bulk OUT 
transfer complete This bit is valid only when 
OTG_EN_DESC_DMA == 1’b1 

PerFrint [12:11] | R W Periodic Frame Interval (PerFrint) Indicates 
the time within a (micro)frame at which the 
application must be notified using the End 
Of Periodic Frame Interrupt. This can be 
used to determine if all the isochronous 
traffic for that (micro)frame is complete. 

m 2000: 80% of the (micro)frame interval 
m 2'b01: 85% 
и 2'b10: 90% 
m 2011: 95% 


DevAddr Device Address (DevAddr) The application 
must program this field after every 
SetAddress control command. 


Ena32KHzS L. | Enable 32-KHz Suspend Mode 
(Ena32KHzS) When the USB 1.1 
Full-Speed Serial Transceiver Interface is 
chosen and this bit is set, the core expects 
the 48-MHz PHY clock to be switched to 32 
KHz during a suspend. This bit can only be 
set if USB 1.1 Full-Speed Serial Transceiver 
Interface has been selected. If USB 1.1 
Full-Speed Serial Transceiver Interface has 
not been selected, this bit must be zero. 


NZStsOUTHShk E 1 Non-Zero-Length Status OUT Handshake 
(NZStsOUTHShk) The application can use 
this field to select the handshake the core 
sends on receiving a nonzero-length data 
packet during the OUT transaction of a 
control transfer's Status stage. 

и 1'b1: Send а STALL handshake on а 
nonzero-length status OUT transaction and 
do not send the received OUT packet to the 
application. 

m 100: Send the received OUT packet to 
the application (zero-length or 
nonzero-length) and send a handshake 
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based on the NAK and STALL bits for the 
endpoint in the Device Endpoint Control 
register. 


Device Speed (DevSpd) Indicates the speed 
at which the application requires the core to 
enumerate, or the maximum speed the 
application can support. However, the actual 
bus speed is determined only after the chirp 
sequence is completed, and is based on the 
speed of the USB host to which the core is 


connected. 

m 2000: High speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

п 2001: Full speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 

п 2010: Low speed (USB 1.1 FS 
transceiver clock is 48 MHz) 


и 2011: Full speed (USB 1.1 FS transceiver 
clock is 48 MHz) 


6.22.4.2.36 DCTL 
Description: (Device Control) 


0x0804h Device Control(0000_0002) 


|  DevkeContoó0 00007 | осі 
| Bi [si | 20 | 29 | 26 | 27 | 26 | 25 [24 | 23 | z2 | z1 | |19) t8 | 7 | 16 | 


ш E 


Вез № CGN | SGN pedi 
22 РІММ Ріп AKS 
K AK Nak 


M 
EAKA Қ БЛЕЛЕЛЕЛЕЛ ИССИ 203 А 
СЛЕ ФЕН БЕЕНЕНЕНЕНЕНЕНЕНЕНЕН — 


Туре Reset Description 
Value 


epe» 2800 


n— т 7] т Enable Continue on ВМА (EnContOnBNA) 
This bit enables the DWC_otg core to 
continue on BNA for Bulk OUT endpoints. 
With this feature enabled, when a Bulk OUT 
endpoint receives a BNA interrupt the core 
starts processing the descriptor that caused 
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the ВМА interrupt after the endpoint 
re-enables the endpoint. 


m 1'bO: After receiving BNA interrupt, the 
core disables the endpoint. When the 
endpoint is re-enabled by the application, 
the core starts processing from the 
DOEPDMA descriptor. 


п 1'b1: After receiving BNA interrupt, the 
core disables the endpoint. When the 
endpoint is re-enabled by the application, 
the core starts processing from the 
descriptor that received the BNA interrupt. 
This bit is valid only when 

ота EN DESC ОМА == 1'b1. lt is а 
one-time programmable after reset bit like 
any other DCTL register bits. 


NAKONBBLE [1 Set NAK automatically on babble 
(NakOnBble). The core sets NAK 
automatically for the endpoint on which 
babble is received. 


IGNRFRMNUM M Ignore frame number for isochronous 
endpoints in case of Scatter/Gather DMA 
(IgnrFrmNum) Do NOT program 
IgnrFrmNum bit to 1'b1 when the core is 
operating in Threshold mode. Note: 


* When Scatter/Gather DMA mode is 
disabled, this field is used by the application 
to enable periodic transfer interrupt. The 
application can program periodic endpoint 
transfers for multiple (micro)frames. 


- 0: Periodic transfer interrupt feature is 
disabled; the application must program 
transfers for periodic endpoints every 
(micro)frame 


- 1: Periodic transfer interrupt feature is 
enabled; the application can program 
transfers for multiple (micro)frames for 
periodic endpoints. 

In non-Scatter/Gather DMA mode, the 
application receives transfer complete 
interrupt after transfers for multiple 
(micro)frames are completed. 


[14:13] | R W Global Multi Count (GMC) GMC must be 
programmed only once after initialization. 
Applicable only for Scatter/Gather DMA 
mode. This indicates the number of packets 
to be serviced for that end point before 
moving to the next end point. It is only for 
non-periodic end points. 

m 2’b00: Invalid. 

m 2'b01: 1 packet. 
m 2010: 2 packets. 
m 2'b11: 3 packets. 


The value of this field automatically changes 
to 2h1 when DCFG.DescDMA is set to 1. 
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When Scatter/Gather DMA mode is 
disabled, this field is reserved and reads 
2600. 


фа 
PWRONPRGDONE [11] R_W 1’b0 The application uses this bit to indicate that 
register programming is completed after a 
wake-up from Power Down mode. 
CGOUTNAK [10] А write to this field clears the Global OUT 
NAK. 


SGOUTNAK А write to this field sets the Global OUT 
NAK. 
The application uses this bit to send a NAK 
handshake on all OUT endpoints. 
The application must set the this bit only 
after making sure that the Global OUT NAK 
Effective bit in the Core Interrupt Register 
(GINTSTS.GOUTNakEff) is cleared. 


CGNPINNAK WO A write to this field clears the Global 
Non-periodic IN NAK. 

SGNPInNak Set Global Non-periodic IN NAK 
(SGNPInNak) A write to this field sets the 
Global Non-periodic IN NAK.The application 
uses this bit to send a NAK handshake on 
all non-periodic IN endpoints. The core can 
also set this bit when a timeout condition is 
detected on a non-periodic endpoint in 
shared FIFO operation. The application 
must set this bit only after making sure that 
the Global IN NAK Effective bit in the Core 
Interrupt Register (GINTSTS.GINNakEff) is 
cleared. 

TSTCTL [6:4] R/W зро Test Control (TstCtl) 
п 3000: Test mode disabled 
m 30001: Test J mode 
п 30010: Test_K mode 
и 30011: Test SEO МАК mode 
m 32100: Test Packet mode 
m 3b101: Test Force Enable 
m Others: Reserved 

GOUTNAKSTS [3] 160 • 1’b0: A handshake is sent based оп the 
FIFO Status and the NAK and STALL bit 
settings. 
• 11: No data is written to the RxFIFO, 
irrespective of space availability. Sends a 
NAK 
handshake on all packets, except on 
SETUP transactions. All isochronous OUT 
packets are dropped. 


GNPINNAKSTS [2] * 1'b0: A handshake is sent out based on the 
data availability in the transmit FIFO. 
* 1551: A МАК handshake is sent out on all 
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non-periodic IN endpoints, irrespective of 
the data availability in the transmit FIFO. 


SFTDISCON [1] RW 1’b1 The application uses this bit to signal the 
Usb otg core to do a soft disconnect. As 
long as this bit is set, the host does not see 
that the device is connected, and the device 
does not receive signals on the USB. The 
core stays in the disconnected state until the 
application clears this bit. 

The minimum duration for which the core 
must keep this bit set is specified in Table 
5.4. 

• 60: Normal operation. When this bit is 
cleared after a soft disconnect, the core 
drives the phy opmode o signal on the 
UTMI* to 2’b00, which generates a device 
connect event to the USB host. When the 
device is reconnected, the USB host 
restarts device enumeration. 

• 1'b1: The core drives the phy opmode о 
signal on the UTMI- to 2’b01, which 
generates a device disconnect event to the 
USB host. 


RMTWKUPSIG RW 1'b0 When the application sets this bit, the core 
initiates remote signaling to wake the USB 
host. The application must set this bit to 
instruct the core to exit the Suspend state. 
As specified in the USB 2.0 specification, 
the application must clear this bit 1—15 ms 
after setting it. 


6.22.4.2.37 DSTS 
Description: (Device Status ) 


0x0808h Device Status(reset 0x0000_0002) 


ERR SUS 
Reserved TIC ENUMSPD PST 
ERR $ 
ИИ Е 
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SOFFN [21:8] | 1480 
i IIT 


I | il 
i III 


SC9832 Device Specification 


Frame or Microframe Number of the 
Received SOF (SOFFN) When the core is 
operating at high speed, this field contains a 
microframe number. When the core is 
operating at full or low speed, this field 


contains a frame number. Note: This 


register may return a non zero value if read 
immediately after power on reset. In case 
the register bit reads non zero immediately 
after power on reset it does not indicate that 
SOF has been received from the host. Тһе 
read value of this interrupt is valid only after 
a valid connection between host and device 
is established. 


Erratic Error (ErrticErr) The core sets this bit 
to report any erratic errors 

(phy. rxvalid i/phy rxvldh i or 

phy. rxactive i is asserted for at least 2 ms, 
due to PHY error) seen on the UTMI+. Due 
to erratic errors, the DWC_otg core goes 
into Suspended state and an interrupt is 
generated to the application with Early 
Suspend bit of the Core Interrupt register 
(GINTSTS.ErlySusp). If the early suspend is 
asserted due to an erratic error, the 
application can only perform a soft 
disconnect recover. 


Enumerated Speed (EnumSpd) Indicates 
the speed at which the DWC_otg core has 
come up after speed detection through a 
chirp sequence. 2'b00: High speed (PHY 
clock is running at 30 or 60 MHz) 


п 2001: Full speed (PHY clock is running at 
30 or 60 MHz) 


m 2010: Low speed (PHY clock is running at 
48 MHz, internal phy. clk at 6 MHz) 


и 2011: Full speed (PHY clock is running at 
48 MHz) Low speed is not supported for 
devices using а UTMI+ PHY. 


Suspend Status (SuspSts) In Device mode, 
this bit is set as long as a Suspend condition 
is detected on the USB. The core enters the 
Suspended state when there is no activity 
on the utmi_linestate signal for an extended 
period of time. The core comes out of the 
suspend: 

п When there is any activity on the 
utmi_linestate signal 

ш When the application writes to the Remote 
Wakeup Signaling bit in the Device Control 
register (DCTL.RmtWkUpSig). 
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6.22.4.2.38 DIEPMSK 
Description: (Device In Endpoint Mask) 


[mos | — Dovie m Endpoint Wankresst 00000000) | — — — DIEPHSK 
m [m [o|o 2 [27 2 [25 [4 [ 5 а а Га s [e [ v [ 16. 


Reserved 


| Type | 


МАК 
шы 


K п Oo ЕЛСЕСЧЕЛЕЛЕЛІСЕ 


Ма Туре Reset Description 
Value 


ПИ СС me ems И 


МАКМ$К [13] 1'h0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


о реа ү 

BNAININTRMSK 1'b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 

TXFIFOUNDRNMSK 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


Lem | _ [þes — 
INEPNAKEFFMSK 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
INTKNEPMISMSK [5] R/W 1’b0 1’b0: Mask interrupt 
161: Unmask interrupt 
INTKNTXFEMPMSK | [4] R/W 1’b0 1750: Mask interrupt 
1’b1: Unmask interrupt 
TIMEOUTMSK [3] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
AHBERRMSK [2] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
EPDISBLDMSK [1] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
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XFERCOMPLMSK RAN 1'b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


6.22.4.2.39 DOEPMSK 
Description: (Device Out Endpoint Mask) 


0x0814h Device Out Endpoint Mask(reset 0х0000 0000) 


| DOEPMSK | 
| st | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | zs | 22/21 | 20 | to |18 |17 |16, 


Reserved 


of oa 


Ма Туре Reset Description 
Value 


[ fme — |17 
NYETMSK [14] RAN 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
NAKMSK [13] R/W 1'h0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 
BBLEERRMSK [12] 1'b0: Mask interrupt 
1'b1: Unmask [ C д 


BNAOUTINTRMSK 1'b0 1 эзш sus Mask interrupt 
1'b1: Unmask interrupt 

OUTPKTERRMSK 1’b0: Mask interrupt 
1'b1: Unmask C aaa; 


=== = pw юшщ 
1'b1: Unmask interrupt 
[ fe [nw mo СРО 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 511 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КОЗ SPREADTRUM | SC9832 Device Specification 
1’b0: Mask interrupt 
[o | | [o mme 


SETUPMSK [3] RAN 1'b0 Applies to control endpoints only. 
1'b0: Mask interrupt 
1'b1: Unmask interrupt 


AHBERRMSK [2] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 

EPDISBLDMSK [1] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 

XFERCOMPLMSK RAN 1'b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


6.22.4.2.40 DAINT 
Description: (Device All Interrupt) 


0x0818h Device All Interrupt(reset 0x0000_0000) DAINT 


| в зт зо | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | ло | 18 | чт | 16 | 


OutEPInt 


| Type | 


InEpInt 


Type Reset Description 
Value 
~e [31:16] 1610 One bit per OUT endpoint: 
Bit 16 for OUT endpoint 0, bit 31 for OUT 
endpoint 15 
INEPINT [15:0] 1600 Опе bit рег IN Endpoint: 
Bit 0 for IN endpoint 0, bit 15 for endpoint 15 


6.22.4.2.41 DAINTMSK 
Description: (Device All Interrupt) 
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ШІНЕНЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


OutEpMsk 


| Туре | 


ІМЕРМ5К 


Т 
| С О ОС ОС ОС ОС ОС С О ОС СО ОСИ БСА ИС ОЗ 


mem ee 
Value 
OUTEPMSK [31:16] | RW 1610 One рег OUT Endpoint: 
Bit 16 for OUT EP 0, bit 31 for OUT EP 15 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 
INEPMSK [15:0] 1600 Опе bit рег IN Endpoint: 
Bit О for IN EP 0, bit 15 for IN EP 15 
1’b0: Mask interrupt 
1'b1: Unmask interrupt 


6.22.4.2.42 DVBUSPULSE 
Description: (Device VBUS Pulsing Time Register? 


Device VBUS Pulsing Time Register (0x0000 0000) 
YIItIIKIçII&€⁄GIIIIËI€£IIIIILSIU)IIIDIOP TSIIIIAÓII 


Reserved 


m 


Reserved DVBUSPulse 


т МАН —  — 
и а 


Ма Туре Reset Description 
Value 
O i faje [zm 
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DVBUSPulse [11:0] | АМ 1270 Device VBUS Ри тд Time (DVBUSPulse) 
Specifies the VBUS pulsing time during SRP. 
This value equals: VBUS pulsing time in PHY 
clocks / 1,024 The value you use depends 
whether the PHY is operating at 30 MHz 
(16-bit data width) or 60 MHz (8-bit data 
width). 


6.22.4.2.43 DTHRCTL 
Description: (Device Threshold Control Register) 


0x0830h Device Threshold Control Register (0х0000 0000) DTHRCTL 


| s | 31 [30 | 29 | 28 | 27 | 26 | 25 | 24 | 28 | 22 | zt | 20 | 19 | 16 | t7 | 16 | 


Reserved AHBThrRatio 


Ма Туре Reset Description 
Value 


|.  [Btz8 RON |40 | Reseved | 


ArbPrkEn [27] RW Thi Arbiter Parking Enable (ArbPrkEn) This bit 
controls internal DMA arbiter parking for IN 
endpoints. When thresholding is enabled 
and this bit is set to one, then the arbiter 
parks on the IN endpoint for which there is a 
token received on the USB. This is done to 
avoid getting into underrun conditions. By 
default the parking is enabled. 


[ew [no [eo [ne —_ 


RxThrLen [25:17] | АМ 9'h8 Receive Threshold Length (RxThrLen) This 
field specifies Receive thresholding size in 
DWORDS. This field also specifies the 
amount of data received on the USB before 
the core can start transmitting on the AHB. 
The threshold length has to be at least eight 
DWORDS. The recommended value for 
ThrLen is to be the same as the 
programmed AHB Burst Length 
(GAHBCFG.HBstLen). 


RxThrEn [16] RW 1'h0 Receive Threshold Enable (RxThrEn) When 
this bit is set, the core enables thresholding 
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in the receive direction. Note: Synopsys 
recommends that you do not enable 
RxThrEn, because it may cause issues in 
the RxFIFO especially during error 
conditions such as RxError and Babble. 


x [mno [o [ee — 


AHBThrRatio [12:11] | АМ 290 АНВ Threshold Ratio (AHBThrRatio) These 
bits define the ratio between the AHB 
threshold and the MAC threshold for the 
transmit path only. The AHB threshold 
always remains less than or equal to the 
USB threshold, because this does not 
increase overhead. Both the AHB and the 
MAC threshold must be DWORD-aligned. 
The application needs to program TxThrLen 
and the AHBThrRatio to make the AHB 
Threshold value DWORD aligned. If the 
AHB threshold value is not DWORD 
aligned, the core might not behave correctly. 
When programming the TxThrLen and 
AHBThrRatio, the application must ensure 
that the minimum AHB threshold value does 
not go below 8 DWORDS to meet the USB 
turnaround time requirements. 

п 2200: AHB threshold = MAC threshold 

п 2'b01: AHB threshold = MAC threshold / 2 
ш 2010: AHB threshold = MAC threshold / 4 
m 2'011: AHB threshold = MAC threshold / 8 


TxThrLen [10:2] | R W 9718 Transmit Threshold Length (TxThrLen) This 
field specifies Transmit thresholding size in 
DWORDS. This field also forms the MAC 
threshold and specifies the amount of data, 
in bytes, to be in the corresponding endpoint 
transmit FIFO before the core can start a 
transmit on the USB. When the value of 
AHBThrRatio is 21800, the threshold length 
must be at least 8 DWORDS. If the 
AHBThrRatio is nonzero, the application 
must ensure that the AHB threshold value 
does not go below the recommended 8 
DWORDs. This field controls both 
isochronous and non-isochronous IN 
endpoint thresholds. The recommended 
value for ThrLen is to be the same as the 
programmed AHB Burst Length 
(GAHBCFG.HBstLen). 


ISOThrEn [1] RW 1'b0 ISO IN Endpoints Threshold Enable. 
(ISOThrEn) When this bit is set, the core 
enables thresholding for isochronous IN 
endpoints. 

NonISOThrEn R_W 1'b0 Non-ISO IN Endpoints Threshold Enable. 
(NonISOThrEn) When this bit is set, the 
core enables thresholding for Non 
Isochronous IN endpoints. 
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6.22.4.2.44 DIEPEMPMSK 
Description: (Device IN Endpoint Empty Mask? 


0x0834h Device In Endpoint Empty Mask 


| Device in Endpoint Empty Mask — — |  DIEPEMPMSK | 
| e [st iso | 20 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 
Name д, лл 


Reserved 


Type 


ШЕШ БӘ Е Jih 
[Name] 2-2. 


INEPTXFEMPMSK 


RW 


Ма Туре Reset Description 
Value 


— These bits acts as mask bits for DIEPINTn. 
TxFEmp interrupt One bit per IN Endpoint: 
° Bit 0 for IN endpoint 0 


° Bit 15 for endpoint 15 


6.22.4.2.45 DIEPCTL0 
Description: (Device IN Endpoint Control 0) 


0x0900h Device In Endpoint Conirol 0(reset 0x0000_0000) DIEPCTLO 
зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 | 19 | 18 | 17 | 16 | 


SNA | CNA TXFNUM Rese 


K K Б ЕРТҮРЕ 


Reserved 


RO М/О RO 
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Type Reset Description 
Value 


— cim, [M] |R WS SC 
EPDIS [B0 |R WS SC 


* When Scatter/Gather DMA mode is 
disabled—such as in buffer-pointer based 
ОМА mode—this bit indicates that data is 
ready to be transmitted on the endpoint. 


The core clears this bit before setting the 
following interrupts on this endpoint: 


* Endpoint Disabled 
* Transfer Completed 


The application sets this bit to stop 
transmitting data on an endpoint, even 
before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint 

Disabled interrupt before treating the 
endpoint as disabled. The core clears this 
bit before setting the Endpoint Disabled 
Interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
this endpoint. 


x ЕЕ no |20 | Reseed 


I 


A write to this bit sets the NAK bit for the 
endpoint. 


Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
an endpoint after a SETUP packet is 
received on that endpoint. 


CNAK [26] WO 1'b0 A write to this bit clears the NAK bit for the 
endpoint. 


Ки Ке 


STALL [21] |R WS SC 


* For Dedicated FIFO operation, this value 
is set to the FIFO number that is assigned 
to IN Endpoint 0. 


The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit, 
Global Non-periodic IN NAK, or Global OUT 


NAK is set along with this bit, the STALL bit 
takes priority. 


0 a > [m [see И 
[ewe [позво — [zo [нибуть — | 


I Eli 


Indicates the following: 


• 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status 


* 1'b1: The core is transmitting NAK 
handshakes on this endpoint. 


When this bit is set, either by the application 
or core, the core stops transmitting data, 
even if there is data available in the 
TxFIFO. Irrespective of this bit's setting, the 
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core always responds to SETUP data 
packets with an ACK handshake. 
[ [n |n [m jme SS 


USBACTEP [15] 1’b0 This bit is always set to 1, indicating that 
control endpoint 0 is always active in all 
configurations and interfaces. 


pies | — [iso Reseed ООО 
MPS : R/W , 


Applies to IN and OUT endpoints. 


The application must program this field with 
the maximum packet size for the current 
logical endpoint. 


* 2'b00: 64 bytes 
e 2'b01: 32 bytes 
• 2'b10: 16 bytes 
e 2611: 8 bytes 


6.22.4.2.46 DOEPCTLO 
Description: (Device OUT Endpoint Control 0) 


0x0B00h Device Out Endpoint Control 0(reset 0x0000_ 1000) DOEPCTL0 
| 31 | 30 | 29 | 28 25 | 24 | 23 | 22 | 21 | 20 | 19 | 


SNA | CNA 


Reserved K K 


TxFNum Snp EPType 


wo | wo 5 RW RO 


0 0 0 0 0 0 


Туре Reset Description 
Value 


“2 [31] R WS SC | 1'h0 * When Scatter/Gather DMA mode is 
disabled—(such as for buffer-pointer based 
ОМА mode)—this bit indicates that the 
application has allocated the memory to 
start receiving data from the USB. 
The core clears this bit before setting any 
of the following interrupts on this endpoint: 
* SETUP Phase Done 
* Endpoint Disabled 
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* Transfer Completed 
Note: In ОМА тосе, this bit must be set 
for the core to transfer SETUP data packets 
into memory. 
EPDIS [30] R WS SC | 150 The application cannot disable control OUT 
endpoint 0. 


| а — 2b0 [Reseved — | 


SNAK [27] WO 1'bO A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set bit on a 
Transfer Completed interrupt, or after a 
SETUP is received on the endpoint. 


CNAK [26] WO 1'bO A write to this bit clears the NAK bit for the 
 —@ 


еза СИ ЕСИ 


STALL [21] R WS SOC | 1’b0 The € NN can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Irrespective of 
this bit's setting, the core always responds 
to SETUP data packets with an ACK 
handshake. 


[20] This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


EPTYPE [19:18] во |250 | Hardcoded to 00 for control. 


NAKSTS [17] 1’b0 Indicates the following: 
* 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 
* 1'b1: The core is transmitting NAK 
handshakes on this endpoint. 
When either the application or the core sets 
this bit, the core stops receiving data, even 
if there is space in the RxFIFO to 
accommodate the incoming packet. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 


[— [m [m [me ано 


USBACTEP [15] 1’b0 This bit is always set to 1, indicating that a 
control endpoint 0 is always active in all 
configurations and interfaces. 


x [a| [95 
MPS [1:0] RAN 290 Тһе maximum packet size for control OUT 
endpoint 0 is the same as what is 
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programmed in control IN Endpoint O. 
* 27000: 64 bytes 
• 2001: 32 bytes 
“27010: 16 bytes 


e 2111: 8 bytes 


6.22.4.2.47 DIEPCTLn/DOEPCTLn 
Description: (Device IN Endpoint Control n/ Device OUT Endpoint Control n) 


IN 

EP:0x900h+(n*20 

h) Device In Endpoint Control n DIEPCTLn 
OUT Device Out Endpoint Control n DOEPCTLn 
EP:0xB00h+(n*20 

h) 


Reserved 


Ма Туре Reset Description 
Value 


[31] R WS SC | 1'h0 Applies to IN and OUT endpoints. 
* When Scatter/Gather DMA mode is 
enabled—such as for buffer-pointer based 
DMA mode: - For IN endpoints, this bit 
indicates that data is ready to be 
transmitted on the endpoint. 

- For OUT endpoints, this bit indicates that 
the application has allocated the memory to 
start receiving data from the USB. 

- The core clears this bit before setting any 
of the following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 
Note: For control endpoints in DMA mode, 
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this bit must be set to be able to transfer 
SETUP data packets in memory. 


EPDIS [30] R WS SOC | 1’b0 Applies to IN and OUT endpoints. 
The application sets this bit to stop 
transmitting/receiving data on an endpoint, 
even before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint Disabled interrupt before treating 
the endpoint as disabled. The core clears 
this bit before setting the Endpoint Disabled 
interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
this endpoint. 

SETD1PID [29] WO 1’b0 Applies to interrupt/bulk IN and OUT 
endpoints only. 
Writing to this field sets the Endpoint Data 
PID (DPID) field іп this register to DATA1. 
This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 
Set Odd (micro)frame (SetOddFr) 
Applies to isochronous IN and OUT 
endpoints only. 
Writing to this field sets the Even/Odd 
(micro)frame (EO FrNum) field to odd 
(micro)frame. 
This field is not applicable for 
Scatter/Gather DMA mode. 


SETDOPID [28] WO 1’b0 Applies to interrupt/bulk IN and OUT 
endpoints only. 
Writing to this field sets the Endpoint Data 
PID (DPID) field in this register to DATAO. 
This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


In non-Scatter/Gather DMA mode: Set 
Even (micro)frame (SetEvenFr) 

Applies to isochronous IN and OUT 
endpoints only. 

Writing to this field sets the Even/Odd 
(micro)frame (EO_FrNum) field to even 
(micro) frame. 

When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is in the 
transmit descriptor structure. The frame in 
which to receive data is updated in receive 
descriptor structure. 


Applies to IN and OUT endpoints. 


A write to this bit sets the NAK bit for the 
endpoint. 


Using this bit, the application can control 
the transmission of NAK handshakes on an 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 521 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(С SPREADTRUM 


ТХЕМОМ 
STALL 


EPTYPE 


NAKSTS 


[25:22] 4'hO 
[2] |R ws sc| 150 


; | 
[19:18] ú 2'b0 


_ | 
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endpoint. The core can also set this bit for 
OUT endpoints on a Transfer Completed 
interrupt, or after a SETUP is received on 
the endpoint. 


Applies to IN and OUT endpoints. 


A write to this bit clears the NAK bit for the 
endpoint. 


Dedicated FIFO Operation—these bits 
specify the FIFO number associated with 
this endpoint. Each active IN endpoint must 
be programmed to a separate FIFO 
number. 


This field is valid only for IN endpoints. 


Applies to non-control, non-isochronous IN 
and OUT endpoints only. 


The application sets this bit to stall all 
tokens from the USB host to this endpoint. 
If a NAK bit, Global Non-periodic IN NAK, or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Only the 
application can clear this bit, never the core. 


Applies to control endpoints only. 


The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a МАК bit, 
Global Non-periodic IN NAK, or Global OUT 
NAK is set along with this bit, the STALL bit 
takes priority. Irrespective of this bit's 
setting, the core always responds to 
SETUP data packets with an ACK 
handshake. 


Applies to OUT endpoints only. 


This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


Applies to IN and OUT endpoints. 


This is the transfer type supported by this 
logical endpoint. 


“27200: Control 

“27001: Isochronous 

• 2510: Bulk 

2911: Interrupt 

Applies to IN and OUT endpoints. Indicates 
the following: 


• 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 

• 1'b1: The core is transmitting МАК 
handshakes on this endpoint. When either 
the application or the core sets this bit: 


* The core stops receiving any data on an 
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OUT endpoint, even if there is space in the 
RxFIFO to accommodate the incoming 
packet. 


* For non-isochronous IN endpoints: The 
core stops transmitting any data on an IN 
endpoint, even if there data is available in 
the TxFIFO. 


* For isochronous IN endpoints: The core 
sends out a zero-length data packet, even if 
there data is available in the TxFIFO. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 
with an ACK handshake. 


Applies to interrupt/bulk IN and OUT 
endpoints only. 


Contains the PID of the packet to be 
received or transmitted on this endpoint. 
The application must program the PID of 
the first packet to be received or transmitted 
on this endpoint, after the endpoint is 
activated. The applications use the 
SetD1PID and SetDOPID fields of this 
register to program either DATAO or DATA1 
PID. 


• ТБО: DATAO 
e 101: DATA1 


This field is applicable both for 


Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


Even/Odd (Micro)Frame (ЕО ҒгМит) 
In non-Scatter/Gather DMA mode: 


Applies to isochronous IN and OUT 
endpoints only. 


Indicates the (micro)frame number in which 
the core transmits/receives isochronous 
data for this endpoint. The application must 
program the even/odd (micro) frame 
number in which it intends to 
transmit/receive isochronous data for this 
endpoint using the SetEvnFr and SetOddFr 
fields in this register. 

• 1'b0: Even (micro)frame 

* 101: Odd (micro)frame 
When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is provided in 
the transmit descriptor structure. The frame 
in which data is received is updated in 
receive descriptor structure. 


USBACTEP [15] RW SC |150 Applies to IN and OUT endpoints. 


Indicates whether this endpoint is active in 
the current configuration and interface. The 
core clears this bit for all endpoints (other 
than EP 0) after detecting a USB reset. 
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After receiving the SetConfiguration and 
SetInterface commands, the application 
must program endpoint registers 
accordingly and set this bit. 


[— few [eo meme Т, 
MPS : R/W i 


Applies to IN and OUT endpoints. 

The application must program this field with 
the maximum packet size for the current 
logical endpoint. This value is in bytes. 


6.22.4.2.48 DIEPINTn/DOEPINTn 
Description: (Device IN Endpoint Interrupt n/ Device OUT Endpoint Interrupt n> 
IN 


EP:0x908h+(n*20 
h) Device In Endpoint Int n DIEPINTn 


OUT Device Out Endpoint Int n DOEPINTn 
EP:0xB08h+(n*20 


| Bit_| 31 | 20 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | a7 | 16 | 


Reserved 


E 
< 
75 

о 


Ма Туре Reset Description 
Value 


| ЕРЕМА | 131:15) вО |1680 | | Reserved | 


EM = R SS WC | 1’b0 The core generates this interrupt when a 
NYET response is transmitted for a non 
isochronous OUT endpoint. 


NAKINTRPT [13] R SS WG The core generates this interrupt when a 
NAK is transmitted or received by the 
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device. 

In case of isochronous IN endpoints the 
interrupt gets generated when a zero length 
packet is transmitted due to un-availability 
of data in the TXFifo. 


BBLEERRINTRPT [12] R SS WC | 150 The core generates this interrupt when 
babble is received for the endpoint. 


PKTDRPSTS [11] R SS WC | 150 This bit indicates to the application that an 
ISOC OUT packet has been dropped. This 
bit does not have an associated mask bit 
and does not generate an interrupt. 
Dependency: This bit is valid in non 
Scatter/Gather DMA mode when periodic 
transfer interrupt feature is selected. 


| [Hes p|RO |79 [Reseved | 


TXFIFOUNDRN R SS WC | 150 Applies to IN endpoints Only 
The core generates this interrupt when it 
detects a transmit FIFO underrun condition 
for this endpoint. 
Dependency: This interrupt is valid only 
when both of the following conditions are 
true: 
* Parameter OTG EN DED TX FIFO-- 
* Thresholding is enabled 


OUTPKTERR R SS WO | 160 Applies to OUT endpoints Only This 
interrupt is asserted when the core detects 
an overflow or a CRC error for non- 
Isochronous OUT packet. Dependency: 
This interrupt is valid only when both of the 
following conditions are true: 

* Parameter OTG EN DED TX FIFO-- 
* Thresholding is enabled. 

TXFEMP [7] 1’b1 This bit is valid only for IN Endpoints 
This interrupt is asserted when the TxFIFO 
for this endpoint is either half or completely 
empty. The half or completely empty status 
is determined by the TxFIFO Empty Level 
bit in the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpLvl)). 


INEPNAKEFF R SS WC Applies to periodic IN endpoints only. 
This bit can be cleared when the application 
clears the IN endpoint NAK by writing to 
DIEPCTLn.CNAK. 

This interrupt indicates that the core has 
sampled the NAK bit set (either by the 
application or by the core). The interrupt 
indicates that the IN endpoint NAK bit set 
by the application has taken effect in the 
core. 

This interrupt does not guarantee that a 
МАК handshake is sent on the USB. А 
STALL bit takes priority over a NAK bit. 
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BACK2BACKSETUP R/W 110 Applies to Control OUT endpoints only. 
This bit indicates that the core has received 
more than three back-to-back SETUP 
packets for this particular endpoint. For 
information about handling this interrupt, 


INTKNEPMIS R SS WC Applies to non-periodic IN endpoints only. 
Indicates that the data in the top of the 
non-periodic TxFIFO belongs to an 
endpoint 
other than the one for which the IN token 
was received. This interrupt is asserted on 
the endpoint for which the IN token was 
m XN 


| Reserved |. | 


R SS WO | 150 Applies to non-periodic IN endpoints only. 
Indicates that an IN token was received 
when the associated TxFIFO 
(periodic/nonperiodic) was empty. This 
interrupt is asserted on the endpoint for 
which the IN token was received. 

OUTTKNEPDIS - R SS WC 

TIMEOUT R SS WO | 160 
timeout condition оп the USB for the last IN 
token on this endpoint. 

SETUP R SS WC | 1’b0 Applies to control OUT endpoints only. 
Indicates that the SETUP phase for the 
control endpoint is complete and no more 
back-to-back SETUP packets were 
received for the current control transfer. On 
this interrupt, the application can decode 
the received SETUP data packet. 


— 


Applies only to control OUT endpoints. 


Indicates that an OUT token was received 
when the endpoint was not yet enabled. 


This interrupt is asserted on the endpoint 
for which the OUT token was received. 


“Іп dedicated FIFO mode, applies only to 
Control IN endpoints. 
Indicates that the core has detected a 


the corresponding endpoint DMA address 
register to get the error address. 


AHBERR R SS WC | 1’b0 Applies to IN and OUT endpoints. 


This is generated only in Internal DMA 
mode when there is an AHB error during an 
EPDISBLD R 55 WC | 1'b0 
XFERCOMPL R SS WC |1 
This document contains information on a product under development. 


AHB read/write. The application can read 
Applies to IN and OUT endpoints. 
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This bit indicates that the endpoint is 
disabled per the application's request. 


Applies to IN and OUT endpoints. 

* When Scatter/Gather DMA mode is 
disabled, this field indicates that the 
programmed transfer is complete on the 
AHB as well as on the USB, for this 
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6.22.4.2.49 DIEPSIZO 
Description: (Device IN Endpoint Transfer Size 0) 


0x0910h Device In Endpoint Transfer Size 0(reset 0x0000_0000) DIEPTSIZO 


| st [эт | 30 | 29 | 26 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 [19 | 48 | a7 Lio 
L3. | (w— м a 


Reserved PKTCNT Reserved 


Ма Туре Reset Description 
Value 


 — 20 Т R/W 2'b0 Indicates the total number of V сс packets 
that constitute the Transfer Size amount of 
data for endpoint 0. 
This field is decremented every time a 
packet (maximum size or short packet) is 
read from the TxFIFO. 


[Ire so — [o [mene — 


XFERSIZE RW 7'b0 Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet from the external memory is written 
to the TxFIFO. 


6.22.4.2.50 DOEPSIZO 
Description: (Device OUT Endpoint Transfer Size 0) 
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EIEIEIJEIEREEIEREIEIEREIEREREZES 


SUPCNT Reserved PET Reserved 


RW 


Е АЕ Е ЕЕЕ ЗЕКИ EC С Е Е 


Reserved XFERSIZE 


RW 


Type Reset Description 
Value 


—— e 29] | RW 2'h0 This field — the number of 
back-to-back SETUP data packets the 
endpoint can receive. 

* 2101: 1 packet 
• 210: 2 packets 
* 2b11:3 " E 


PKTCNT s 290 5 5 i i: field is decremented to zero after a 
packet is written into the RxFIFO. 


ЕЕЕ 


XFERSIZE [6:0] R/W 700 Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet is read from the RxFIFO and written 
to the external memory. 


6.22.4.2.51 DIEPSIZn/DOEPSIZn 
Description: (Device IN/OUT Endpoint Transfer Size n) 
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ІМ 
EP:0x910h+(n*20 
h) Device In Endpoint Transfer Size n 
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DIEPTSIZn 


OUT Device Out Endpoint Transfer Size n(reset 0x0000 0000) DOEPTSIZn 


EP:0xB10h+(n*20 


= r ee eee Е 


MC, 
RXDPID, PKTCNT 
SUPCNT 


RW RW 


XFERSIZE 


RW 


Л В В ЛЕ Н В ВЕСЕ a Т 


XFERSIZE 


Ма Туре Reset Description 
Value 


эт fo — mm mum — — — — — 


и | | 


I IL 


SUPCNT Applies to control OUT Endpoints only. 
This field specifies the number of 
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Applies to IN endpoints only. 


For periodic IN endpoints, this field 
indicates the number of packets that must 
be transmitted per microframe on the USB. 
The core uses this field to calculate the data 
PID for isochronous IN endpoints. 


• 2101: 1 packet 
• 210: 2 packets 
* 2b11: З packets 


For non-periodic IN endpoints, this field is 
valid only in Internal DMA mode. It specifies 
the number of packets the core must fetch 
for an IN endpoint before it switches to the 
endpoint pointed to by the Next Endpoint 
field of the Device Endpoint-n Control 
register (DIEPCTLn.NextEp). 


Applies to isochronous OUT endpoints only. 
This is the data PID received in the last 
packet for this endpoint. 


• 200: DATAO 
* 2101: DATA2 
“27010: DATA1 
• 211: MDATA 
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back-to-back SETUP data packets the 
endpoint can receive. 

• 201: 1 packet 

“2710: 2 packets 

* 2’b11: 3 packets 


PKTCNT [28:19] | RW 10'h0 Indicates the total number of USB packets 
that constitute the Transfer Size amount of 
data for this endpoint. The power-on value 
is specified for Width of Packet Counters 
during coreConsultant configuration 
(parameter 
OTG PACKET COUNT WIDTH) 

“ІМ Endpoints: This field is decremented 
every time a packet (maximum size or short 
packet) is read from the TxFIFO. 

* OUT Endpoints: This field is decremented 
every time a packet (maximum size or short 
packet) is written to the RxFIFO. 


XFERSIZE [18:0] | RW 19р0 This field contains the transfer size іп bytes 
for the current endpoint. The power-on 
value is specified for Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 
OTG_TRANS_COUNT_WIDTH). The core 
only interrupts the application after it has 
exhausted the transfer size amount of data. 
The transfer size can be set to the 
maximum packet size of the endpoint, to be 
interrupted at the end of each packet. 


6.22.4.2.52 DIEPDMAn/DOEPDMAn 
Description: (Device IN/OUT Endpoint DMA п) 
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IN 
EP:0x914h+(n*20 
h) Device In Endpoint DMA n DIEPDMAn 


OUT Device Out Endpoint DMA n(reset 0x0000_0000) DOEPDMAn 
B 0xB14h+(n*20 


ЕЕ ЕН ЕНШЕ ee ЕЕЕ eee 


ЕЗ DMAADDR 


| 


DMAADDR 


RW 


ЕСИЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЕЕЛЕНЕНЕНЕНЕНЕНЕН 


Туре Reset Description 
Value 


ишы [31:0] 3270 Holds the start address of the external 
memory for storing or fetching endpoint 
data. 

Note: For control endpoints, this field 
stores control OUT data packets as well as 
SETUP transaction data packets. When 
more than three SETUP packets are 
received back-to-back, the SETUP data 
packet in the memory is overwritten. This 
register is incremented on every AHB 
transaction. The application can give only a 
DWORD-aligned address. 

* When Scatter/Gather DMA mode is not 
enabled, the application programs the start 
address value in this field. 


6.22.4.2.53 DTXFSTSn 
Description: (Device TX Ею Status n) 
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0x918h+(n*20h) Device TX FIFO Status n DTXFSTSn 


| s | 31 | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 25 | 22 | 2 | 20 | 19 | 8 17/16, 


Reserved 


CN EEE a ЕЕ ЕС n ia eee ee 


INEPTxFSpcAvai 
Teepe 


Configurable 


[mero fe 


INEPTXFSPCAVAIL | [15:0] Configurable | Indicates the amount of free space 
available in the Endpoint TxFIFO. Values 
are in terms of 32-bit words. 

“16710: Endpoint TxFIFO is full 

* 16'h1: 1 word available 

* 16'h2: 2 words available 

e 16'hn: n words available (where 0 < п < 
32,768) 

* 16'h8000: 32,768 words available 

* Others: Reserved 


6.22.4.2.54 PCGCCTL 
Description: (Power and Clock Gating Control > 
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ocon [ToweraiceckGagConraeseroo n | — — PCGGCTL 
Pex [sr s 2 [25 [2r [25 [25 м в [2 [2 [ж | s [m [ v [ 6. 


Reserved 


Reserved 


Ма Туре Reset Description 
Value 


вт [no [это memes — — — — — — 


ЕС mili 


L1 SUSPENDED [7] This bit indicates that the PHY is in deep 
sleep when in L1 state. 

PHYSLEEP [6] 1'bO This bit indicates that the PHY is in the 
Sleep state. 


с” 


Е NIE 


In partial power-down mode of operation, 
this bit needs to be set in host mode before 
clamp is removed if the host needs to issue 
reset after suspend. If this bit is not set, 
then the host issues resume after suspend. 


This bit is not applicable in device mode 
and non-partial power-down mode 


When this bit is set, core internal clock 
gating is enabled in Sleep state if the core 
cannot assert ит! 11 suspend n. 


When this bit is not set, the PHY clock is not 
gated in Sleep state. 


This bit indicates that the PHY has been 
suspended. After the application sets the 
Stop Pclk bit (Bit 0), this bit is updated when 
the PHY becomes suspended. 


Because the UTMI+ PHY suspend is 
controlled through a port, the UTMI+ PHY is 
suspended immediately after the Stop Pclk 
bit is set. The ULPI PHY takes a few clocks 
to suspend, however, because the suspend 
information is conveyed to the ULPI PHY 
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RSTPDWNMODULE This bit is valid only in Partial Power-Down 
mode. The application sets this bit when the 
power is turned off. The application clears 
this bit after the power is turned on and the 
PHY clock is up. 


PWRCLMP This bit is valid only in Partial Power-Down 
mode (OTG_EN_PWROPT = 1). The 
application sets this bit before the power is 
turned off to clamp the signals between the 
power-on modules and the power-off 
modules. The application clears the bit to 
disable the clamping before the power is 
turned on. 


GATEHCLK The application sets this bit to gate hclk to 
modules other than the AHB Slave and 
Master and wakeup logic when the USB is 
suspended or the session is not valid. The 
application clears this bit when the USB is 
resumed or a new session starts. 

STOPPCLK RAN The application sets this bit to stop the PHY 
clock (phy сік) when the USB is 
suspended, the session is not valid, or the 
device is disconnected. The application 
clears this bit when the USB is resumed or 
a new session starts. 


6.22.5 Application Notes 


6.22.5.1 Data FIFO RAM Allocation 


If Dynamic FIFO Sizing is enabled in the core, external RAM must be allocated among different FIFOs 
in the core before any transactions can start. The application must follow this procedure every time it 
changes core FIFO RAM allocation. 


The application must allocate data RAM per FIFO based on the following criteria: 
Ш AHB' s operating frequency, 

Ш PHY Clock frequency, 

Ш Available AHB bandwidth, and 

Ш Performance required on the USB. 


Based on the above criteria, the application must provide a table with RAM sizes for each FIFO in each 
mode. ОМС otg shares a single SPRAM between transmit FIFO(s) and receive FIFO. 

In DMA mode — The SPRAM is also used for storing the some register information. 

In non Scatter Gather mode — The Device mode Endpoint DMA address registers 
(DIEPDMAn/DOEPDMAn) and Host mode Channel DMA registers (HCDMA) are stored in the 
SPRAM. 

In Scatter Gather DMA mode — The Base descriptor address, the Current descriptor address, the 
current buffer address and the descriptor status quadlet information for each endpoint/channel are 
stored in the SPRAM. This register information is stored at the end of the SPRAM after the space 
allocated for receive and Transmit FIFO. These register space must also be taken into account when 
calculating the total FIFO depth of the core as explained in the following sections. 


In addition, the DIEPDMAn/DOEPDMAn registers are maintained in RAM regardless of the 
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enabled/disabled setting for Dynamic FIFO Sizing. 


Host 

Slave mode: No space required 

Buffer DMA mode: One location per channel 

Scatter/Gather DMA mode: Four locations per channel as follows: 

a Location for storing current descriptor address. 

» Location for storing current buffer address. 

= Location for storing the status quadlet that is used by the List processor 


= Location for storing the transfer size used by the token request block 


Device 

Slave mode: No space required 

Buffer DMA mode: One location per endpoint direction 

Scatter/Gather DMA mode: Four locations per endpoint direction as follows: 
= Location for storing base descriptor address. 

= Location for storing current descriptor address. 

» Location for storing the current buffer address. 


= Location to store the descriptor status quadlet 


6.22.5.2 Device mode Operation 
program the following registers: 


1. Receive FIFO Size Register (GRXFSIZ) GRXFSIZ.Receive FIFO Depth = rx fifo size; 
2. Device IN Endpoint Transmit FIFOO Size Register (GNPTXFSIZ) 
GNPTXFSIZ.non-periodic Transmit FIFO Depth = tx fifo size[O]; 
GNPTXFSIZ.non-periodic Transmit RAM Start Address - rx fifo size; 

3. Device IN Endpoint Transmit FIFO#1 Size Register (DIEPTXF1) DIEPTXF1. Transmit 
RAM Start Address = GNPTXFSIZ.FIFOO Transmit RAM Start Address + tx fifo size[O]; 4. 
Device IN Endpoint Transmit FIFO#2 Size Register (DIEPTXF2) DIEPTXF2.Transmit 
RAM Start Address = DIEPTXF1.Transmit RAM Start Address + tx fifo  size[1]; 


5. Device IN Endpoint Transmit FIFO#i Size Register (DIEPTXFi) DIEPTXFm.Transmit 
RAM Start Address = DIEPTXFi-1.Transmit RAM Start Address + tx fifo size[i-1]; 
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6. The ТХҒІҒОв and the RxFIFO must be flushed after the RAM allocation is done, for 
proper functioning of the FIFOs. 


О GRSTCTL.TxFNum = 5110 
Q GRSTCTL.TxFFlush = 1'b1 
О GRSTCTL.RxFFlush = 1’b1 


The application must wait until the TxFFlush bit and the RxFFlush bits are cleared before 
performing any operation on the core. 


6.22.5.3 Host mode Operation 
program the following registers: 
1. Receive FIFO Size Register (GRXFSIZ) 
О GRXFSIZ.RxFDep = rx fifo size; 
2. Non-periodic Transmit FIFO Size Register (GNPTXFSIZ) 
О GNPTXFSIZ.NPTxFDe = tx fifo size[0]; 
О GNPTXFSIZ.NPTxFStAddr = rx fifo size; 
3. Host Periodic Transmit FIFO Size Register (HPTXFSIZ) 
Q HPTXFSIZ.PTxFSize = tx fifo size[1]; 
Q HPTXFSIZ.PTxFStAddr = GNPTXFSIZ.NPTxFStAddr + tx fifo size[0]; 


4. The TxFIFOs and RxFIFO must be flushed after RAM allocation for proper FIFO 
functioning. 


Q GRSTCTL.TxFNum = 5'h10 
Q GRSTCTL.TxFFlush = 1'b1 
Q GRSTCTL.RxFFlush = 1'b1 


О The application must wait until the TxFFlush bit and the RxFFlush bits are cleared 
before performing any operation on the core. 


RxFIFO size 


The RxFIFO size must be equal to at least twice the largest value of MPS size used. The 
recommended minimum RxFIFO depth = ((largest packet size/4)*2)+2. (+2) is required by 
the core for the status quadlets internally. 

Non periodic TxFIFO size 

This should be equal to at least twice the largest value of MPS size used. The 
recommended minimum non-periodic TxFIFO depth = ((largest packet size/4)*2). 
Periodic TxFIFO size 

The theoretical maximum bandwidth possible for periodic is 384 Mbps (80% of the 
480Mbps bandwidth). As a possibility, this can include 2 high speed transfers, with MPS of 
1Kbyte and 3 transactions per channel (MultCount or MC) in a microframe. This translates 
to 6000 bytes per microframe. Hence, recommended size for Periodic TxFIFO is sum total 
of (MPS*MC)/4 for all the channels or 6000/4(=1500 locations), whichever is lower. 


6.23 USB HSIC 


Base Addr Range Addr Map Description 


0x2140 0000 ~ 0x214F FFFF USB HSIC Control Register 
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6.24 UART and IrDA interface 


Base Addr Range Addr Map Description 
0x7000 0000 ~ 0x700F FFFF UARTO 
0х7010 0000 ~ 0х701Ғ FFFF UART1 


0x7020 0000 ~ 0x702F FFFF UART2 
0x7030 0000 ~ 0x703F_FFFF UART3 
0x7040_0000 ~ 0x704F_FFFF UART4 


6.24.1 Overview 


UART is an asynchronous communication interface. The UART module includes a baud 
rate generator with software-programmable divider ratios for all common baud rates. Two 
128-byte-deep FIFO buffers can minimize processor overhead. The module also includes 
a flexible interrupt with multiple maskable interrupt sources. Two hardware flow control 
lines are included (one for input, the other for output). This module also has a built-in IrDA 
controller and can be configured to connect to an IrDA transceiver. When being used as 
regular UART port, the IrDA controller is bypassed. 


6.24.2 Features 


Full-duplex operation 
Hardware flow control support 
Software flow control support with configurable command and escape register 


128-byte-deep FIFOs minimizes processor overhead at high data rates 
Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 0, 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 
Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a 
flexible functional clock 

Includes a built-in IrDA controller 


6.24.3 Signal Description 


| Description | | Reset | 


ГЕ Serial data output. Since the uart_txd is active high, the ріп is set to low on 
reset 
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uart ctsn Clear to send 
Active-low modem status signal. This signal is asserted (logic’0’) by the DCE 
device to inform the UART module that transmission may begin. RTS and 
CTS are commonly used as handshaking signals to moderate the flow of 
data into the receiving UART device. The value of this signal is indicated by 
the UART STSO bit9 after logical inverse. When the input signal CTSN 
changes value, either from 0101 or from 1 to 0, an interrupt will be generated 
to the MCU. If hardware flow control is enabled and the signal CTSN is high, 


the UART immediately stops data transmission on the TXD output pin after it 
completes the current data byte transmission. Reading bit 9 of the UART 
status register checks the condition of uart cts (inverse). 


uart rtsn Request to send 
When active (low), the module is ready to receive data. This assertion might 
mean enabling the transmit circuits of DTE device, or setting up the channel 
direction in half-duplex applications. When hardware flow control is not set, 
programming the UART CTLO bit 6 directly controls the output of RTSN. This 
pin is the inverse of UART CTLO bit 6. If receive hardware flow control is set 
by writing “1” to UART CTL1 bit 7, ВТМ will be controlled by the RX FIFO 
level and Receive Hardware Flow Control threshold. The threshold can be 


configured by writing UART CTL1[5:0].In this case, RTSN remains high as 
long as the number of data in the RX FIFO is greater than the configured 
threshold value. 


Figure 1 UART with flow control signal connection application 


TXD TXD 

RXD RXD 
UART UART 
Module Device 

RTSn RTSn 

CTSn CTSn 


UART UART 
Module Device 
TXD TXD 
RXD RXD 
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6.24.4 


APB 


Figure 2 UART1/UART2 without flow control signal connection application 


Function Description 

The UART and IRDA baud rate generator is based on the clk uart, the divisor 
coefficient is controlled by register UART_CKDO. IRDA part clock period is the 1/16 of 
the UART part since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial 
data rate can be changed by modify the clk uart or the UART divisor coefficient. 


6.24.4.1 


6.24.4.1.1 


V1.0 


IRDA EB 
UART IRDA 
TX FIFO TX 
UART TXD 
TX — 
< > > 
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ПАКТ d IRDA 
RX FIFO RX 
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Figure3 Diagram of UART 


Figure 3 is the architecture diagram of the UART module, as it depicted in the graphic, 
the UART module has seperated RX and TX channel to realize the duplex working 
mode. And the UART module also support to enable the IRDA transceiver mode. 


UART Mode Description 


UART module has an independent baud rate generator, which is used as a reference 
clock for data transmit and recovery. It also has a 128-byte-deep RX FIFO and a 
128-byte-deep TX FIFO to decrease processor interrupt load during the data receiving 
and transmitting. 


FIFO Management 


FIFOs are accessed by reading/writing UART_RXD/UART_TXD register. The number 
of data in TX/RX FIFO can be observed by reading UART. STS1 [6:0]//UART_STS1 
[14:8]. Rx Шо full and Tx fifo empty status can be obtained by reading ОАНТ STSO 
[1:0]. UART. CTL2 register controls the FIFO trigger level, which enables the DMA 
request and interrupt generation. 


TX FIFO size is 128 bytes. It uses a FIFO pointer to monitor the number of data in the 
TX FIFO that has not yet been transmitted. The MCU can read the UART STS1 [14:8] 
to access the pointer. The UART also provides a TXF empty interrupt threshold that 
can be configured by writing UART CTL2 [14:8]. 

RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX 
FIFO that have not yet been read by the MCU. The MCU can access the pointer by 
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6.24.4.1.2 


6.24.4.1.3 


V1.0 


reading the UART 5751 [6:0]. The UART also provides а RX FIFO full interrupt 
threshold that can be configured by writing to UART CTL2 [6:0]. In FIFO interrupt 
mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART. CTL1 [6:0]) value is greater 
than or equal to the Receive Int WaterMark (UART. CTL2 [6:0]). Otherwise, FIFO 
operation stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and 
transmitter by an interrupt signal. The rx fifo full interrupt is set when the number of 
RX FIFO data bytes is larger than the RX interrupt watermark value. It is auto cleared 
when the condition disappears. The tx fifo empty interrupt is set when the number of 
TX FIFO data bytes is less than the TX interrupt watermark value. It is auto cleared 
when the condition disappears. The two interrupt sources can be masked by writing “0” 
to UART ЧЕМ register bit 0 and bit 1.The interrupt signal instructs the local hosts to 
write data to TX FIFO or read data from RX FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt 
capabilities, the user must ensure that the UART flow control FIFO threshold is greater 
than or equal to the receive FIFO watermark. 


The TX and RX FIFO may be accessed by DMA. Writing to control register 

UART CTL1 bit 15 will enable ОМА mode. In receive mode, а DMA request is 
generated as soon as the receive FIFO reached its threshold level defined in 

UART CTL2 [6:0]. This request is deserted when the number of bytes is less than the 
threshold level. In transmit mode, a DMA request is automatically asserted when the 
transmit FIFO is almost empty. 


In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger 
than the RX interrupt watermark value), it will send the receive request to DMA 
controller, and when TX FIFO is almost empty, it will send the transmit request to DMA 
controller. 


Flow Control 


The UART module support hardware and software flow control. The hardware flow 
control should use rtsn/ctsn signal to indicate the flow status. The software flow 
control use command which integrated in data stream in the txd/rxd signal to indicate 
the flow control status. The hardware flow control control has two mode, 1) auto flow 
control, 2) software configured hardware flow control. When the UART. SFCTL 
register bit1 is set to 1, the software flow control enabled, or if the UART SFCTL[1] is 
0 and if the UART CTL1[8:7] is set to 2911 the auto hardware flow is enabled, or if 
the UART_CTL[8:7] is 2000, the rtsn is set by software, and the receive flow control is 
disabled. 


Hardware Flow Control 


The UART module supports both auto hardware flow control and software 
configured hardware flow control. When UART_CTL1 register bit 7 is set to “0”, 
software will control the signal uart rtsn by writing UART_CTLO register bit 6; if "1", 
the signal uart_rtsn will be controlled by hardware itself, called auto-RTS. 

Auto hardware flow control is composed of auto-CTS and auto-RTS. Auto-CTS and 
auto-RTS can be enabled/disabled independently by programming UART. CTL1 [8:7]. 
Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger 
levels used in auto-RTS are stored in the UART. CTL1 [6:0]. RTS is active if the RX 
FIFO level is below the HALT trigger level. When the receiver FIFO HALT trigger level 
is reached, uart rtsn is deserted. The sending device (external UART device) may 
send an additional byte after the trigger level is reached because it may not recognize 
the desertion of RTSn until it has begun sending the additional byte. The assertion 
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requests the sending device to resume transmission. In this case, uart rtsn is an 
active-low signal. 


With auto-CTS, uart ctsn must be active before the module can transmit data. The 
transmitter circuitry checks uart ctsn before sending the next data byte. When 

uart ctsn is active, the transmitter sends the next byte. The auto-CTS function 
reduces interrupts to the host system. When auto-CTS flow control is enabled, the 
CTS state changes need not trigger host interrupts because the device automatically 
controls its own transmitter. Without auto-CTS, the transmitter sends any data present 
in the transmit FIFO and a receiver overrun error can result. In this case, uart ctsn is 
an active-low signal. 


Software Flow Control without CTSn and RTSn 


The UART module support software flow control without use CTSn and RTSn signals. 
When the UART_SFCTL reigster bit[1] is set to 1, the software flow control is 
enabled.The user also can config the UART ЕСТЕ reigster bit[0] to select the mode 
of the software flow contorl function. 


The process of the software flow control is showing as the figure 4. The reciver 
endpoint use the receive fifo index to judge whether to suspend the tranmision. When 
the receive fifo index is larger than the threshold, the receive endpoint will send XOFF 
command by uart tx to the transmit endpoint, then the transmit will be suspend. When 
the receive fifo index is smaller than the threshold , the receive endpoint will send the 
XON command to transmitter to restart the transmission.Vice verse, when transmitting 
data, the uart rx will receive the XOFF and XON command to suspend and restart the 
transmission.So the UART module will realize the control flow without use CTSn and 
RTSn signals, it can reduce the usage of IO resource. 


Since the software flow control will send command to represent the flow control status, 
there will be several data have the same value as the XCMD(XON/XOFF), in order to 
prevent transmission error, the data or the command should be escaped before 
transmitting or after the receiving. So it will use another command ESC to represent 
the data status. 


The UART module support two mode for escaping. The fisrt mode is send XCMD as 
the normal data, and use ESC command and the inverted data to repesent the 
transfer data that has the same value of the XCMD and ESC.The second kind is send 
the data that has the same value of the XCMD as normal uart transmitting, and send 
XCMD with a ESC prefix.The format example are shown as follow: 


Suppose using 0x11 to represent XON, 0x13 to represent XOFF, 0x77 to represent 
ESC, 

When use mode 0 to transimit data 0x11 0x13 0x77, the data should be escape to 
0x77 OxEE 0x77 OxEC 0x77 0x88. When transimit XON, it should be tranismit 0x11. 
When use mode 1 to transimit data 0x11 0x13, the data can be tranimited without 
escape, when transimt XON, the transmit data should be 0x77 0x11, when transimit 
data 0x77, the data should be escaped to 0x77 0x77. 
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Figure 4 Software Flow Control Processing Flow 


Mode 0 DATO DATI | DAT2 |ГЕӨСР | -DAT3 | рата DATS 


Mode 1 DATO DATI DAT2 | DAT3 | БАТА DATS 


Figure 5 Software Flow Control Data Stream(Mode0/Mode1) 


6.24.4.1.5 Interrupt sources 
The UART also provides a TXF empty interrupt threshold that can be configured by 
writing UART CTL2 [14:8]. Atx fifo empty interrupt will be generated when the 
number of TX FIFO data bytes is less than the TX interrupt watermark value. It is auto 
cleared when the condition disappears. 
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UART also provides a RX FIFO full interrupt threshold that can be configured by 
writing to UART CTL2 [6:0]. An rx fifo full interrupt will be generated when the 
number of RX FIFO data bytes is larger than the RX interrupt watermark value. The 
interrupt will be auto cleared when the condition disappears. 


An rx tout interrupt will be generated if the UART has not received data from the input 
line in a period of time. This period depends on the baudrate and the value of CTL1 
[13:9]. If the value of CTL1 [13:9] is ‘0’,the interrupt will never be generated. The 
interrupt can be cleared by writing “1” to UART. ІСІН bit 13. 

When having received data, UART generate parity error/framing error if error condition 
occurs. Also, when having received FIFO overrun, an error interrupt will be generated. 
Writing to corresponding interrupt clear bit will clear these interrupts. 

All interrupt sources in UART module can be disabled and masked by writing to the 
corresponding registers. 


When TX FIFO is empty and TX is idle, setting send break bit forces the TX data 
output to low. 


| Тайа 1 Tdata i ; m'n*Tdata í 
9 i р : 


Figure 6 UART timing parameter 


6.24.4.2 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode 
is selected by writing “1” to UART CTLO [15]. The default value of this bit is “0”. 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into 
UART module. The IrDA transmit block changes the UART transmit serial bits to the 
IrDA timing, and then sends to TXD port. On the other side, the receive module 
detects the IrDA timing from the RXD port and changes back to UART bit stream to let 
the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART 
CTLO bit 9, and the pulse of a bit may be 3 or 4 high cycle controlled by the UART 
CTLO bit 13. In the no polarity invert working mode, when sending “1”, the output 
remains “0”. And when sending “0”, output follows the IrDA timing as demonstrated in 
the figure. On the receive data path, the polarity could be change by UART CTLO bit 
10. The transmission and receive operation could be controlled by the UART CTLO bit 
11 and bit 12. 
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i Toata i Taata | | m*n'dita 


АРВ CLK'DIV | 


тхо 10 778 9 10111. 15 | 


Figure 7 IrDA transmit timing 


6.24.5 Control Registers 


6.24.5.1 Memory map 


Offset Description 
Address p 
Write data to this address initiates a 
0х0000 HART TAD character transmission through TX FIFO 
0x0004 UART_RXD igs from this address retrieve data from RX 


XCMD(XON/XOFF) command config register 


6.24.5.2 Register Descriptions 
6.24.5.2.1 UART_TXD 
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Description: Write data to this address initiates a character transmission through TX 
FIFO. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 


Reserved 


Reserved UART_TXD 


ші 
Uwe о Ç 
reo Ee С С С E - PPP T T T9 С 


Field Name Type | Reset Description 
Value 
UART TXD [7:0] WO 870 Write data to this address initiates а character 
transmission through TX FIFO 


6.24.5.2.2 UART_RXD 
Description: the entry of RX Data FIFO, read RX fifo from this address 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСІ 
rr 


Reserved 


Reserved UART_RXD 


Field Name Туре | Reset Description 
Value 
UART_RXD [7:0] 870 FIFO operation register 
Reading this oe retrieves the next data byte 
from the Rx FIF 


6.24.5.2.3 UART_STSO 
Description: UART status register 
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Fm [seo [2 [2 [2r [29 [25 [ [5 [2 Га [9 | 5 [зв [ v [в 


Reserved 


БЛЕВЕНЕНЕБЕНЕЛЕЛЕШЕЛЕЛЕЙЕЕР,.5224ЛЕЯ 


Field Name R/W Reset Description 
Value 


TRANS_OVER [15] во [the NI Data transfer is really over 


RXF_REALFULL [14] 1'h0 RX FIFO is real full(not 
relates to register 
RXF_FULL_THLD) 

TIME OUT RAW STS [13] 1710 RAW timeout interrupt , this 
bit is set when receive time 
is out. 

RXF_REALEMPTY [12] 1: rxf real empty 
0: rxf not real ғ. 21 


xo NT 1'h0 LN rtsn)Request to send, if 
cnt rxf« 
RCV HW FLOW THLD, 
RTS-1, else RTS-O. if reset 
BEER 0. 


1'h0 EL Data set ready(no 
Жей 


BRK DTCT RAW STS ІП | |Ro tho Raw break detect interrupt 
CTS CHG RAW STS e manu wa Raw CTS change interrupt 
|DSR СНО RAW STS | CHG RAW STS Raw DSR change interrupt 


RXF | зя оно пин RAW C Tho Raw RX FIFO overrun 
И 


FRAME_ERR_RAW_STS =—=— - Raw frame error | Raw frame error interrupt | 
PARITY_ERR_RAW | PARITY_ERR_RAW_STS | с B Raw parity error interrupt 


TXF_EMPTY_RAW_STS [1] Thi Raw TX FIFO empty 
interrupt 
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6.24.5.2.4 UART_STS1 
Description: ааа number in the TXF and RXF 


0x000C Register description (0х0000 0000) UART STS1 


| em [sr | 30 | 29 |za | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Loo | T | 18. 


Reserved 


ТХЕ СМТ [14:8] 7'hO The number reserved in TX 
FIFO. The register will increase 
when writing data to the TX 
FIFO, while decrease when 
reading data from TX FIFO 


[mew [m [тю — | |  —  —] 


АХЕ ONT 7T'hO The number reserved in RX 
FIFO. The register will increase 
when writing data to the RX 
FIFO, while decrease when 
reading data from RX FIFO 


6.24.5.2.5 UART IEN 
Description: UART interrupt enable register 
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ІСТЕН ІТ": 1: — — шаят 
Pee [seo [2 [2 [27 [29 [2 а [5 [2 [ [9 | s [зв | v С 


Reserved 
Е С 


E п  КИЛЕНЛЕЛГИЛЕЯ 


Field Name Reset Description 
ue Cs 


TIME | |TIME OUT INT EN | INT EN [TIME OUT INL EN |139 / Rw [тю | Time out | Time out interrupt enable | enable 


Reem [шш О С — — 

BRK_DTCT_INT_EN Break detect interrupt enable 

CTS_CHG_INT_EN 6) |ам ао CTS change interrupt enable 
R/W 


|DSR CHG INT EN | CHG INT EN 


АХЕ OVERRUN INT EN 


зл оом а һо | һо | DSR change interrupt enable 
FRAME. ERR INT. EN 


1'h0 RX FIFO overrun interrupt 
а 


Ғгате еггог | Frame error interrupt enable | enable 


PARITY ERR INT. EN Parity error interrupt enable 


TXF EMPTY INT EN 


RXF FULL INT EN 


6.24.5.2.6 UART ICLR 
Description: UART interrupt clear register 


1'h0 TX FIFO empty interrupt 
enable 


ano | RX FIFO full interrupt enable 
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Pee [s [o [2 [77 [29 [2 [2 [5 [2 Га [9 | 5 [зв [ v С 


Reserved 


Е Е | Е 


Туре | BD  BFfELBDBE 


Field Name R/W Reset Description 
Value 


TIME_OUT_INT_CLR [13] WO Tho Write “1” Clear time out 
interrupt 


map [o || 


BRK_DTCT_INT_CLR [7] WO Tho Write “1” Clear break_detect 
interrupt 

CTS CHG INT CLR WO 110 Write “1” Clear cts change 
interrupt 

DSR_CHG_INT_CLR [5] WO Tho Write “1” Clear dsr_change 
interrupt 


Write “1” Clear rxf_overrun 


RXF_OVERRUN_INT_CLR 
interrupt 

FRAME ERR INT CLR Write “1” Clear frame error 
interrupt 

PARITY. ERR INT. CLR eme e Write “1” Clear parity. error 


interrupt 
| Reseved | | 


6.24.5.2.7 UART CTRLO 
Description: UART control register 
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0x0018 Control register (0х0000 0000) 


UART CTRLO 


Control register (0x0000_0000) — aI 
Br [sr | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lio | T | 18. 


Reserved 


MO Res IR IR IR_T IR IR T DTR е STOP. вт. РАВ SER 
DE_ | erve М/С DPL | ХЕ | RX | X V xr BYTE LEN ү пт 
SEL d TL X N V = ET 


ТТ 
СИИ СТИ СИ ТИГИ 


о рю 


“0”: ЈАВТ 
“1”: IrDA 


set “1”, increase pulse width for 
one clock. 


IR_DPLX [12] IRDA TX/RX enable 


IR_RX_IV [10] IRDA ВХ polarity inverse 
DTR_| |DTRREG | 321440: This bit controls the dtrn output 


m w — 
" — 


O 


When TX FIFO is empty and TX 
is idle, setting this bit forces the 
TX data output low. 


Need to be cleared by MCU. 
When UART_SFCTL[1] is 0 and 
UART_CTL1[7] is 0, the rtsn 


signal is controlled by 
RTS_REG bit 


0: rtsn is high 

1: rtsn is low 

0: unused, 1: 1stop bit, 2: 1.5 
Stop bits, 3: 2 stop bits. 

data byte length. 


0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 8 
bits. 


PARITY EN [1] RAN тво 0: parity disabled 
1: parity enabled 
ODD_PARITY R/W 1'h0 0: even parity 
1: odd parity 
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6.24.5.2.8 UART_CTRL1 
Description: UART control register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
eme == nF 


Reserved 


— aes 
Г eset | О О В ПОЗ ОС ВОЗ С СВ  ljCQuo О С И ОЗ e] 
Ж ТИ АЕЛ ТЕ ЕЕ ena a 


TM Log КІРЕ 
RX_TOUT_THLD 7 RCV_HW_FLOW_THLD 
T АСК 


| Туре | 


Field Мате R/W Reset | Description 

Value 
DMA_EN 19 “1” enable DMA access UART FIFOs 
LOOP_BACK Self test mode, TX input to RX 


RX_TOUT_THLD [13:9] Receive timeout threshold 
Receive time cycle num = RX_TOUT_THLD 


* UART_CKD * 8 


TX_HW_FLOW_EN Transmit Hardware Flow Control Enable 
"1" enable transmit hardware flow control 
“0” disable 

RCV HW FLOW EN [7] , Receive_Hardware_Flow_Control_ Enable 
“1” enable receive hardware flow control 
“0” disable 


RCV_HW_FLOW_THLD R/W j Receive Hardware Flow Control Threshold 


When ВСУ HW FLOW ЕМ is enabled, if 
the number of unread bytes in the RX FIFO is 
greater than the receive hardware flow 
control threshold value, the RTSN is set to 
high to stop the remote TX. 


6.24.5.2.9 UART CTRL2 
Description: UART TX FIFO empty and RX FIFO full watermark register 
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Pee [seo [= [2 [2 [25 [25 [3 [5 [ 2 Га [ | lel v С 


Reserved 


Res 
көте | TXF EMPTY THLD E АХЕ FULL THLD 
d 


d 
wem] o mI ыу 
res 8: С С С PP ri С О Pia 


ЕТТЕН ІСТЕРІН ІСТЕН ІС” ҮЛТ Deep | 
кшш |m fo [m БЕНЕН И 
[к Fui mo [eg — |w [5% — акно saa vena | 


6.24.5.2.10 UART_CKDO 
Description: This register is used to configure baud rate 


СІ ЕЕЕ ІІСІСЕТІІІ ЕСІ! БЕНЕН — — вото] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


re ee ee ee 


UART_CKDO 


ЕЛЕНЕЕЕБЕН 


ENENEREEENENESEEERED 


UART CKDO | [15:0] 16'h54A Clock divisor bit 0 to 15 


6.24.5.2.11 UART STS2 
Description: UART interrupt mask status 
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Fm [s [2 [2 [2r [29 [25 [5 [5 [2 [8 [9 | е [ v [в 


Reserved 
ш Е 


Туре | _ а lar CCGIIIS⁄IY:LHSOIWUIHI 
ІІ (НЕ Ы ЕНЕНЕНЕШИЛАУИНЕН 


Field Name R/W Reset Description 
Value 
TIME_OUT_MASK_STS [13] ЕЖ Time out interrupt mask 
aa 


юш |ма |е ras 


BRK_DTCT_MASK_STS Tho — detect interrupt mask 
status 

CTS_CHG_MASK_STS 1'h0 CTS change interrupt mask 
status 

DSR_CHG_MASK_STS [5] Tho DSR change interrupt mask 
status 

RXF_OVERRUN_MASK_STS | [4] 110 RX FIFO overrun interrupt 
mask status 

FRAME_ERR_MASK_STS [3] 1'h0 Frame error interrupt mask 
status 

PARITY_ERR_MASK_STS [2] тво Parity error interrupt mask 
status 

TXF EMPTY MASK STS [1] тво TX FIFO empty interrupt 
enable 

RXF. FULL MASK STS ЕН ЖЕ ШШ RX FIFO full interrupt mask 
status 


6.24.5.2.12 UART_DSPWAIT 
Description: UART control register 
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Fm [se [= [2 [27 [29 [2 [5 [5 [2 Га [9 | s [e [ v [е 
н 


Reserved 


TX_DMA_MOD_SEL | [5] R/W 1'h0 0: tx_dma_req keep 1 until 
receiving the rx_dma_ack 
1: tx_dma_req is “1” when 
ІХ full is *1",else “0” 
RX_DMA_MOD_SEL | [4] R/W 1710 0: rx ата req keep 1 until 
receiving the rx dma ack 
1: rx dma req is “1” when 
ІХ full is *1",else “0” 


UART DSPWAIT | [3:0] This register is used for DSP 
control 


6.24.5.2.13 UART SFCTL 


Desciption : UART software flow control function configuration register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
C m 


Reserved 


Reserved 


SW_FCTL_EN 1'h0 “0”: Disable software flow 
control 
“1”: Enable software flow 
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SW ЕСТІ MODE "0" software flow control mode 
0 
"1" software flow control mode 
1 
6.24.5.2.14 UART_XCMD 


Desciption : UART XCMD command configuration register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
н 


Reserved 


UART_XON Еи 5:8] 8'h11 The XON command 
configuration value 

UART XOFF [7:0] 8'h13 The XOFF command 
configuration value 


6.24.5.2.15 UART ESCAPE 


Desciption : UART ESCAPE command configuration register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 
e| == 


Reserved 
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6.24.6 — Application Notes 


Including RAM input and output formats, special requirement, software control flow, 
description, etc. 


Working in UART mode with hardware flow control (full duplex) 
1. Theinitiator writes to the setup register (global register) 


2. The initiator writes the UART  CTLO register bit 15 to “0” to enable UART 
mode. 


3. Тһе initiator configures ОАНТ CKDO registers to generate the suitable 
baud rate. For example, if clk uart is 26 MHz, ОАНТ СКО is set to Oxe1, 
then the UART baud rate is 115 k. 


4. The initiator configures ОАНТ CTLO to generate the suitable data format, 
such as parity enable and parity style, byte length, and stop bit number 


5. SetUART CTLO register bit 7 to “1” to enable receive hardware flow control 
6. Тһе initiator configures UART_CTL1 register bit [5:0] to suitable value 


7. SetUART CTLO register bit 8 to “1” to enable transmit hardware flow 
control 


8. The initiator configures UART CTL2 to generate receive watermark and 
transmit watermark 


9. The initiator writes UART_CTL1 register to configure receive timeout value 
10. Enable related interrupts by writing UART_STS2 register 
11. Writing data to UART. TXD 


Once the TX FIFO is not empty: 
12. data in TX FIFO will appear on TX line in sequence 


13. If data number in the TX FIFO is less than the data empty threshold value, a 
їх empty interrupt will be generated. After receiving this interrupt, MCU 
should clear the interrupt and write more data into the TX FIFO 


14. If data number in the RX FIFO is more than the data full threshold value. An 
rxf. full interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and read data from RX FIFO 


15. If receiving RX TOUT interrupt, read all data in the RX FIFO 


When the transmission is completed: 


16. If RX FIFO is not empty, read all data in the RX FIFO when receiving 
RX TOUT interrupt 


17. Disable all interrupts, disable uart en in global register 


When use the software flow control without ctsn and rtsn signal 


18. The XON/XOFF/ESCAPE register should be configed before the enable of 
software flow control and mode selection 


19. The software flow control enable bit should be configured before starting a 
software flow control transation 


20. The frame length must be configured as 8 bit, when enable software flow 
control function 
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21. The flow control fifo deep threshold(uart ctl1[6:0]) should be bigger or 
equal than rx Шо full threshold(uart ctl2[6:0]) 


6.25 SPI Interface 


Base Addr Range Addr Map Description 


0x70B0_0000 ~ 0x70BF_FFFF SPI1 
0x70C0_0000 ~ 0x70CF_FFFF SPI2 


6.25.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift 
clock. The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of 
operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode and 
3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


6.25.2 Features 

Compliant with the SPI standard 

Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 
Serial clock with programmable frequency , polarity 

Wide selection of SPI word lengths ranging from 1 to 32 bits 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 


Only receive mode , the length of words ready to receive form the slave can be 
programmed 


The intervals of two SPI frames can be programmed 


2 DMA requests 

Single interrupt line for multiple interrupt source events 
The polarity and position of the sync can be configured 
As slave transmit phase adjustable 

TX/RX FIFO address can be reset 

Support csn input in slave mode 

Little endian default 

Date rate up to 24Mbps 
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6.25.3 


Signal Description 


Base Band Chip 


SPI Module 


spi_sck 


spi_do 


spi_di 


spi_csn 


spi_cd 


—— k 


Base Band Chip 


ӘРІ Module 


spi_sck 
spi_do 
spi di 


spi csn 


6.25.4 


V1.0 
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Figure 6-36 SPI in Master Mode(FULL-Duplex) 


Function Description 
The SPI master mode supports communication with up to two independent SPI devices. 
SPI initiates a data transfer on the data lines (spi do and spi di) and generate clock (sck) 
and control signals(spi ncsi). 
Write data to this Spi txd register initiates a character transmission through TX FIFO, the 
pointer їх wr address will increase. All data ready to send must be written into the TX 
FIFO first, thenoccurs in transmit line. 

Data sampled from receive line is placed in RX FIFO first. When the data number in the 
RX FIFO is more than the receive data full threshold value, an rxf full interrupt is 
generated. MCU will read data from RX FIFO as soon as receiving the interrupt. 


< — SO 


— — ——» СІК 
\ Сепегіс 
_ — ———— 
Sl spi Slave 
so device 
-------» CS 
— CD 
«8 SCLK 
Сепегіс 
я ӘРІ 
Master 


device 


= CS 


Figure 6-37 SPI in Slave Mode(FULL-Duplex) 
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> MCLK 


+ 
- SPI control SPI SCK |= UBER 
register generator < 55СКІ as slave) 
| | чч --:- 5С51 as slave) 
RX/TXFIFO |).  SPIRXITX =... к 
control Жл. control wass 
ч SDI 


| 


RX/TX data FIFO 


Figure 6-38 diagram of SPI 


6.25.4.1 MICROWIRE/PLUS work mode 
MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor s COP400 
family microcontrollers. It has three wires, SI (serial input), SO (serial output), and SK 
(serial clock). The input data one the SI is shifted high order first into the chip; the output 
data is shifted out high order first from the Most Significant Bit (MSB) on SO. The SK clock 
is generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 
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Figure 6-40 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


1 2n*Tdata ; r 2n*Tdata 4i 


SK 


$0 


Figure 6-41 MICROWIRE/PLUS Timing (CPOL=1, СРНА-0) 


1 2n*Tdata + 1 2n*Tdata ; 
i ' 


Figure 6-42 MICROWIRE/PLUS Timing (CPOL=1, СРНА-1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate SCK 
Phase Operation. In the alternate SCK phase operation, data is shifted in on the falling 
edge of the SCK clock and data is shifted out on the rising edge of the ЗСК clock1. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
spi ctlO control register, enable RX data shift in at SCK rising edge(spi ctlO[0] = 1), and 
enable TX data shift out at СК falling edge(spi ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi сіка according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


М = 8, CSO, CPOL=0, СРНА =0 timing as Figure2, set spi сі = 0x0e22 

М = 8, CSO, CPOL=0, СРНА =1 timing as Figure3, set spi сі = 0x0e21 

М = 8, CSO, CPOL=1, СРНА =0 timing as Figure4, set spi сі0 = 0x2e22 

М = 8, CSO, CPOL=1, СРНА =1 timing as Figure5, set spi сі = 0x2e21 

СРО! =0 means ЗСК idle phase is low, maps to spi ctlO[13] = 0; 

CPOL=1 means ЗСК idle phase is high, maps to spi ctl0[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 
СРНА maps to ctlO. reg[1:0], 
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“10” (СРНА-0) means output data at the first negedge of clk while receiving data at the 
second negedge of clk 


"01" (CPHA=1)means output data at the first posedge of clk while receiving data at the 
second posedge of clk 


"00" and "11" are not available in this mode 


6.25.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous 
signal. It generates single bit width pulse on one of the TX/RX bit position. On slave side, it 
tells when to latch the received byte and prepare the next data for transmit. 


If enable sync mode by setting spi ctlO register bit14, the sync pulse will appear on the last 
bit. If program spi ctl1 register bit 4-0 to М, the sync pulse will locates on top of bit М. The 
SYNC bit can be program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 


1 2n*Tdata | 


« | LILI LW LI ЕЛЬ” 

SYNC һи 

so En zm 22 УЛС Хх 
) (LSB) 


Figure 6-43 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


6.25.4.3 4-wire Serial Interface(s8) 


SPI supports 4-wire serial interface, which required by LCD driver like ULTRACHIP 
UC1607. Only write operations are supported in this mode. Pin CS is used for chip select 
and bus cycle reset. Pin CD is used to determine the content of the data been transferred. 
On each write cycle, 8 bits of data, MSB first, are transmitted on falling SCK edges. If 
CD=0, the data byte will be decoded as command. If CD=1, this 8-bit will be treated as 
data. Pin CD is examined when SCK is pulled low for the LSB(DO) of each burst. The 
maximum SCK frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE 
except to enable TX data shifting out at SCK rising edge. Also need to set spi_ctl1 control 
register bit7, enable s8 mode, and assign the CD signal output from one of the four CS 
pins by programming bit11~8. Please pay attention to not mapping CD to the same CS ріп 
used for LCD chip select. For example using CSO as chip select, using cs1 as CD, we 
should program spi ctlO register bit11~8 “1100” and programming spi ctl1 register bit11~8 
“0010”. 
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Figure 6-44  4-wire Serial Interface (58) Timing 


(1) SW write 9 bits data to TX FIFO while ctlO reg[6:2]] program to 8. ВИ 8 is used to 
control CD signal, and bit[7:0] will be used to transmit to slave. 


(2) SW Set SPI CD БІТ, this bit will be connected to SPI CD pin, will be used to 
transmit to slave 


6.25.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is the 
serial clock, output data from SDO change at clock falling edge, input data is sampled at 
falling edge. See Figure 8. There is also an alternate SCK phase operation, data output at 
clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 
16 bits. 7 address bits sent first. Bit8 is command bit. *1" means writing 8 bits data to the 
slave. "0" means reading 8 bits data from the slave, the read data address in slave is the 7 
bits address sent in the same burst. 
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Data Read Timing 1 
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Figure 6-45  3-wire Serial InterfaceTiming 1 


Data Write Timing 2 
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Data Read Timing 2 
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Figure 6-46 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to OxX0e43 „means 16bits sent 
іп one burst, TX at clock falling edge, ВХ sample at clock falling edge, CS maps to с50. 
Set spi ctl1 to 0х3028 , means to enable 3-wire mode, command bit is bit8. Set 

spi ctl2 to 0x07 , the read data starts from bit7. Then put 16 bits data into TX FIFO, 
and receive 8 bit data from RX FIFO. 

If set spi ctl1 bit6 to *1", signal CS will change to low before half cycle of the first edge of 
SCK, and go high after half cycle of the last edge of SCK . 

To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other setting 
are same as timing 1. 


New feature: 
When set spi mode-1 / 2 , cd bit will be send out with data together ,and be put to bit 8 
position. 
spi cd mode & 
tx ров|-- 8 tx en 


Shift register 


spi cd bit 


TX FIFO 


Support cd bit be transmitted with data together. Set SPI CD BIT, put it to bit 8 position 
when transmit out from tx shift register. 


Spreadtrum Communications, Inc., Confidential and Proprietary 563 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


CS 


SCK 


SDI 


SC9832 Device Specification 


cs ,/— 


орех pr | pé | ps | pe | ps | n2 | pi | no | 


When set spi mode = 1/3 , spi d oe is controlled by is rx only bit, when set is rx only 
bit, spi d oe is O, and spi d ie is 1. 


Logic description: 


6.25.4.5 Dummy control 
SPI controller supports write and read configurable dummy clocks. 


For TX mode, 


s3w md 


dummy clock number when write LCD. 


GSi X 


dummy clock number is controlled by SPI TX DUMY LEN, which set 


SCK 


SDO/SD 


DCX 


НТИ Е 


Dummy clock 


| DCX | D7 
| 


For Rx mode, dummy clock number is controlled by SPI RX DUMY LEN, which set 
dummy clock number when read LCD. 


CS 


TX 


RX 


SCK 


4 


SDO 
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Dummy clock 
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6.25.5.1 Memory map 
eset `° m о Description(detail of abbreviation of this 
Address control register) 
БАСЫ Write data to this address initiates а 
0x0000 SPI TXD character transmission through tx FIFO 
Read this address retrieve data from rx fifo 
— 


0x006G SPI STS7 (tx dummy cnt[5:0], 6'd0,tx data cnt[19:16]) 
|0х0070 | | 0х0070 — | SPI | STS8 rx data cnt[15:0] 


(rx dummy ocnt[5:0], 
0x0074 SPI STS9 - rx data cnt[19:  —— 
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6.25.5.2 Register Descriptions 


6.25.5.2.1 SPI TXD 
Description: Transmit word or Receive word 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
C 


SPI_TXD 


О СС Е RIO TR Е ВЕ Е ERIS RIO ЕС 


SPI TXD 


Name 
T 
н |o [s [oo [sos [e |o o o ro o To 


Field Name Type | Reset Description 
Value 
SPI_TXD [31:0] R/W 32'h0 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.25.5.2.2 SPI CLKD 
Description: Clock divisor bit 0 to 15 


Clock divisor (Reset 0х0000 0003) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16, 


Reserved 


ЕСРЕЛЕЗЕМЕЗЕНЕЛЕИЕЛЕЛЕЛЕШЕШЕНЕ ИЕН И 


SPI_CLKD 


SPI_CLKD 
ОЛЕ Ж ees EEE EES EERE 


Field Name Type | Reset Description 
Value 


SPI_CLKD [15:0] R/W 16'h3 Specify the clock ratio between spi sck and clk spi. 
If clk spi runs at 48 MHz, and spi sck runs at 
12MHz, SPI CLKD should be 1, 
spi sck = clk_spi/2(n+1). 
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Note: 


When work in the slave mode, the frequency of spi_sck depends on the sspi master, so 
the register SPI CLKD is not used . 


6.25.5.2.3 SPI CTLO 
Description: This register is used to configuration of the SPI interface 


0x0008 Configure register (Reset 0x0000 0Ғ02) SPI CTLO 


| Bw |31 ioo | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | 20 | 19 |18 | T | 16. 


Reserved 


Type 


К ү ү рү 
— — аи 
ЕЛ ЗЕЛ Е Tupi ИЕЛЕ 


Ae SYN | SCK Res NG NG 

C | 2 E Ps SPI CSN PRE LSB CHNL LEN T " 

TX RX 
туре Cl р Ç ICI 
Peset | o | o | o MMT ts tt fo | Gute tot [| 


SYNC POL [15] R/W T'hO Sync polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


смо [na 
кост [a 
mem ша е fmf 


SPI CSN PRE т :8] 4 bit chip select. There are 
totally 4 chip selects for SPI 
“1110”: с$0 is valid 
“1101”: cs1 is valid 
In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the Most 
Significant Bit (MSB) on SO. 
When this bit is set, the data will 
be shift out or in from the LSB 
CHNL LEN [6:2] Transmit data bit number. 
“0” : 32 bits per word 
"11 bits per word 


“31”: 31 bits per word 


“1” enable TX data shift out at 
clock neg-edge 
no |“ enable RX data shift in at 
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6.25.5.2.4 SPI СТІП 
Description: This register is used to configuration о the SPI interface 


Lm [sro [s [oe [o [26 [25 [| а Гаа [o | s | e| v [ в. 
ът == NNNM 


Reserved 


Type 


ee eee 
Peset ШИИ C C О И Е О ПСВ С ОЗ Е СВ 5 
oe i e Е ЕИ ПЗ Е В ВЕ ЗЕЕ ПЗ ПЕ Е ВСВ СЗ 


CS_ 
S8. HM S3W 


MD p | Мо 


ES Ee A ee 
L3 — REE ae 


ш [m — [m | — — —] 


Reserved RTX MD SYN CSN SEL S3W POS 


RTX MD [13:12] R/W 2'h3 "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
"11" : transmit and receive 


SYN CSN SEL | [11:8] S8 CD e A signal maps to 
csn number 
"0x0001" selects csnO as cd 
signal 
"0x0010" selects csn1 as cd 
signal 


CS H MD тво 3-wire Melody timing 1, csn high 
mode enable 


S3W POS [4:0] R/W 5'hO 3-wire mode, w/r control 
Е position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.25.5.2.5 SPI CTL2 
Description: This register is used to configuration of the SPI interface 
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Pex [sro [2 [29 [2 [2 [25 [з [5 [ж [ 4 [9 | s [зв [ v [в 


Reserved 


mu [m — [sm — | — — j] 


TX DMA SEL R/W 1'h0 0: tx dma req keep 1 until 
receiving the tx dma ack 
1: rx dma req is “1” when 
tx empty is "1",else "0" 
RX DMA SEL R/W 1'h0 0: rx ата req keep 1 until 
receiving the rx ата аск 
1: rx dma req is “1” when 
rx full is “1”,else “0” 
RX ONLY HLD “0”: working on only receive 
mode, when rxf realfull is high, 
SPI will be held until rxf_realfull 
is low 
“4”: no holding 


ИИ 1780 707: master 
“4”: slave, only support 
microplus mode 
S3W RD STHT | [4:0] R/W 5'hO Read data start bit used for 
3-wire mode 


6.25.5.2.6 SPI CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 
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Pex [so [2 [2 [27 [29 [5 [ [з [ж [5 [9 | s [зв [ [в 
эе ООО 


Reserved 


m | =e | = ә» [= 


г г ар 
m fow [peene or _ 


RXF_EMPTY_THLD | [12:8] 5h10 Receive FIFO data empty 
threshold. Relative with 
rx_fifo empty interrupt 


Reeve — [rs fo — s — | 

RXF FULL THLD = R/W 5h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


6.25.5.2.7 SPI_CTL4 
Description: This register is used to configuration of the SPI interface 


Pex Гэ Гэ а а а а а м [в [= [т [ж [т [в [т [№ 


Reserved 


RX 
ONL | IS F C 
| mE 
O 


RX ONLY DO [15] R/W 1hO working in only receive mode, 
B B “0”: SPI send all 0 to slave 
“1” : SPI send all 1 to slave 
IS FST [14] "0" : normal mode 
“1” : fast mode 
Only used for slave mode 
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PHS DLY [13:12] R/W 2'h0 Phase delay. Relate to fast 
Е mode. 

When in normal mode, this bit 
is not used . Only used for 
slave mode 

SYNC_CLKMASK [11] R/W 1'hO “1” Mask out the first clock 
pulse in SPI mode 

SYNC HALF [10] R/W 1hO Sync half, sync width is half 
spi sck cycle 


IS RX ONLY R/W 1'h0 “1” тесеіме data only. 
— = The bit should be written at 

last. 
Only used for master mode 

BLOCK_NUM RW 9'h0 Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 


6.25.5.2.8 SPI CTL5 
Description: This register is used to configuration of the SPI interface 


Fm [sro [2 [2 [2 [29 [25 [ [5 2 [=] | s [в [ v [ | 


Reserved 


Type 


нен тт eee eee 
L3: C СИ С n v] Ts ejus] ess] 
ны ERES ЕЕ ИНЕ ВО БВ ЕВ 
[wme| Дм 


ITVL_NUM 


Т 


ITVL_NUM [15:0] R/W 1610 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle. 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi_clk in 
the interval(n*4+3), slave will 
stop the receive process and 
send timout interrupt 


6.25.5.2.9 5РІ ІМТ ЕМ 
Description: SPI interrupt enable register 
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Pex [sro [2 [29 [2 [2 [25 [з [5 [2 Га [09 [лэ [в [ v |е 


Reserved 


О 
Reserved 
EN Г ЕМ М 


М М T 

N 
Fear [aw [2 me [aw ане ES few | ow E 
Preset foe О О С Е С ОО С О Е С ОИ 


== к= ER 
Value 

ЗС [и [mw [m ССИ 

mores — [e — nw — [ne — БЕТ 

RXF. FULL. INT. EN 1'ho 


TIME OUT INT EN 1'hO 


LEN 
RX OVF INT EN 


enable 


Reserved 


m | — 
Tx_fifo_full interrupt enable 


RXF_EMPTY_INT_EN [1] 1'h0 Rx fifo empty interrupt 
enable 


Rx_overrun_reg interrupt 
enable 


TXF_FULL_INT_EN 


AN 
RAW 
RAW 
RAW 
R/W 


нее О [ш 


6.25.5.2.10 SPI INT CLR 
Description: SPI interrupt clear register 


1'hO 
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Pex [sro [2 [29 [2 [29 [25 [2 [з [ 2 Га [9 [тэ [в [зт [в 


Reserved 


" Е 


Туре ыч Бүз кил a 


Field Name Reset Description 
[г 


RX END INT | АХ END INT CLR | w [| | [Ç o | Rx data end interrupt clear | data end | Вх data end interrupt clear | clear 


TX_END_INT_ mI me p Tx data end interrupt clear 


TIME LXX NM INT CLR 1'h0 Write “1” clear slave mode 
timeout interrupt 
RX OVF INT CLR Write “1” clear 
Rx overrun reg interrupt 
ТХЕ EMPTY INT CLR [3] 1'hO Write “1” clear Tx fifo empty 
interrupt 
TXF FULL INT CLR [2] WO 1'h0 Write “1” clear Tx_fifo_full 
interrupt 
RXF_EMPTY_INT_CLR [1] WO 1'hO Write “1” clear 
Rx fifo empty interrupt 
RXF FULL INT CLR WO 1'hO Write “1” clear Rx fifo full 
interrupt 


6.25.5.2.11 SPI INT RAW 
Description: SPI interrupt raw status 
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Pex [sro [2 [25 [27 [2 [25 [з [з Га [ Гоо [в [ v [ | 


Reserved 
= 


| туре | — шол 
ШІ à—à33— —— EKENEREBERENRERB sI 


Field Name R/W Reset Description 
Value 


RX END IRQ 1`h0 Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX DATA LEN data from 
slave. 


TX END IRQ Raw tx data end 


Reserved 


interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_RAW_STS Raw txf_empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 1'hO Raw slave mode time out 
interrupt 

RX OVF RAW STS [4] 1'hO Raw Rx overrun reg 
interrupt 


TX FIFO EMPTY W з [|RO | ht — |Txtempty мог debug) 
ТХЕ FULL RAW. STS |] {во [тю >Ë |RawTx fio ful interrupt 
АХЕ EMPTY. RAW. STS ІШ [RO jq — (Raw Шо empty interrupt 
RX FIFO FULL R ff) во [ао | Rxf. full r(for debug) 
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6.25.5.2.12 SPI INT MASK STS 
Description: IIS interrupt raw status 


| Bi [1 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | t8 |17 | 16 | 
| Name | Reserved 


Type Reserved 


[ee 
"eset О Е ВО А ЕЕ СЗ В ПОЗ СВ Е ЗИ ОСИ ОС 915] 
E Ee ES БН ЕЧ В IR а О В Е Е 

TX 


RX 
Reserved G 


TS 
| Ro | по | ro | по | ro | по | mo | no | ro | Ro | 
rest | o |o |o |o [o o |o о [о (о о1о |o |o o 0 


Raw rx data end interrupt, 
this bit is set when spi 
controller received 
RX_DATA_LEN data from 


TX_END_IRQ_MASK_STS ` Raw tx data end 
interrupt,this bit is set when 
spi controller send 
TX_DATA_LEN data. 


TXF_EMPTY_MASK_STS [7] 1'h1 Тхі empty interrupt mask 
status. 
RXF FULL MASK STS 1'hO Rxf full interrupt mask 
status. 
TIME OUT. MASK STS [5] 1hO Slave mode time out 
interrupt mask status 
[3] 


Reserved o 


ТХЕ FULL MASK STS [2] 


Б 
АХЕ EMPTY MASK STS |[] p 
| jo | 


1 


Rx fifo empty interrupt 
mask status 


'h1 
Ew | — — —] 


Reserved 
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6.25.5.2.13 SPI STS1 
Description: SPI RX FIFO write address and read address 


en (arf 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 1 | 18 | 17 | 16 | 
|" e 


Reserved 


T ш] = -/ 
L3 ЕЕНЕНЕНЕНЕН — —— сл 


Гейне [et mw [Reservas [Desi — | 
кулон [nes — mo — [s  |вонғбияғайен | 
неее |ті [o [m — | — — _ 
[memos [ай — [no — [s — errors | 


6.25.5.2.14 SPI STS2 
Description: SPI status register 


Pee [sro [2 [29 [2 [29 [25 [2 [2 Га Га [9 | s [зв [ v [в 
ГІ ООО 


Reserved 


СӘЛ: [n mo [mt [ыыы 
SPI_SCK [11] но {тю — | Spi_sck(for debug) 


SPI_TXD [10] Spi txd(for debug) 
SPI RXD Spi rxd(for debug) 


BUSY 1'h0 “1” transmit process 
“0” idle state 


TXF_REAL_FULL 1'hO TX FIFO is real full. (not relates 
to TX full threshold) 
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Шара EMPTY REAL_FULL int ho RX FIFO is real full. (not 
relates to TX full threshold) 


TXF_EMPTY This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

TXF_FULL [2] 1'h0 This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF_EMPTY [1] тһ This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 

RXF_FULL 1'hO This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


6.25.5.2.15 SPI DSPWAIT 
Description: This register is used for DSP control 


Cm Гэ Гэ а Га а s [su [ [т [ж [т [в [т [в 
em шы N 


Reserved 


Type 


ОЕ w s 
Peset ОО В И ЕН СЗ О ПОВ pP ИС С И t СВЕ 
| ew [us sa | do Е ИЕЛЕ ЗВ |o ЕВ АБВ ОЗ ЕЕ 


Reserved IIS DSPWAIT 


SPI DSPWAIT | [3:0] This register is used for DSP 
control 


6.25.5.2.16 SPI STS3 
Description: This register is used to observe the status 
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Pex [sro [2 [29 [2 [29 [25 [2 а [= [=] | s [в [ v [в 
LINE RN 


Reserved 


RX CNT 9'h0 working in only receive mode 
as master 


6.25.5.2.17 SPI CTL6 
Description: This register is used to configuration of the SPI interface 


Pex [sro [2 [29 [2 [29 [25 [ [5 Га Га [9 | s [в [ v [в 
[Nene ООО 


Reserved 


TXF_EMPTY_THLD - — 8] 5h10 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
interrupt 


не — [vs оО ОИ 


TXF_FULL_THLD = R/W 5'h10 TX FIFO data full threshold. 
Relative with rx fifo full 
interrupt 


6.25.5.2.18 SPI 5Т54 
Description: SPI status register 
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Pex [sro [2 [29 [2 [2 [25 [0 а Га Га [9 | s [тв [ [в 


Reserved 


т” «| 
LI  ЕНЕНЕНЕНЕН ЕНЕНЕНЕКЕН 


Гейне [et |а/ [Reservas [Desin — — | 
mew [nes |ғо — [s конна 
неее us — no — ЕИ 
[memor [ай [о [s — mores | 


6.25.5.2.19 SPI FIFO RST 
Description: Used to reset TX/RX FIFO 


Lm [э [э [s [25 [2 [2 [25 а Га [22 Га [ж | s [e | v [ в. 


Reserved 


SPI ЕРО >) — 1'h0 : reset all FIFOs. FIFO 
41. will changed to 0 


6.25.5.2.20 SPI_CTL7 
Description: This register is used to configuration of the SPI interface 
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Cm [sro [2 [29 [2 [29 [25 [2 [2 [= [=] | s [в | v [в 


Reserved 


5 |" 
| Type | ESAE ES 


еее [et [mw [Reset Value [Description | 
mesove fosa fro |] | — 
Е О ит СВО ЕТЕНЕ ОО 
шаға [m e he CAAS 


Еи mer TR 


m КЕС 
Ки "eT 


SPI MODE [5:3] R/W 


| 


1: enable ahb2apb bridge read 
hold when rx fifo empty 


0: disable ahb2apb bridge read 
hold 

1: enable ahb2apb bridge write 
hold when tx fifo full 

0: disable ahb2apb bridge write 
hold 


1: select fmark as the dma 
request 


0: select software dma request 


Used for master only 
0: SPI MODE disable 


1: 3 wire 9 bit, cd bit, SDI/SDO 
share one lO 


2: 3 wire 9 bit, cd bit, SDI, SDO 


3: 4 wire 8 bit, cd pin, SDI/SDO 
share one IO 


4: 4 wire 8 bit, cd pin, SDI, 
SDO 

CSN select control: 

0: CSNO 

1: CSN 1 

2: CSN2 

3: CSN 3 


CSN IE CTL 00 |w |000 | CSN IE output set(only slave) 
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0: not support csn input 
1: support csn intput 


6.25.5.2.24 SPI STS5 
Description: Used to observe csn error 


ШТЕЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 


Reserved 


КЕТГІ s IN_ERR e 1hO 1: indicates csn occurring a 
exception 


6.25.5.2.22 SPI CTL8 
Description: This register is used to configuration of the SPI interface 


Pex [sro [2 [29 [2 [2 [25 [2 [2 [ [ Гао | s [в [ v [в 
[Nene ООО 


Reserved 


SPI TX DUMY. LEN SPI TX DATA LEN H 


R/W 


Field Name R/W Reset Description 
Value 


SPI CD BIT [15] 1'h0 Spi tx cd bit: 
0: indicates command 
1: indicates data 
mm | ПОНИ ООО 
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SPI_TX_DATA_LEN_H | [3:0] RAN 4'hO Indicates tx data length from 
tx fifo, High 4 bits of spi tx data 
length 


6.25.5.2.23 SPI CTL9 
Description: This register is used to configuration of the SPI interface 


Cm [sTw]» [oo а а а а Га Га Га ә ее v 


Reserved 


ЕС ЕЕ ЕЕ ЕР НА EAEE 
Іше м АМ; | 


SPI TX DATA LEN L 


нн 
сі 


ШЕР Мате Reset Description 
Value 
=s TX DATA LEN L | [15:0] 1610 Indicates: spi tx data length 
from tx fifo, Low 16bit of tx 
data length 


6.25.5.2.24 SPI CTL10 
Description: This register is used to configuration of the SPI interface 


Lm [s To [s [29 [2 [26 [25 [s | Га Га [ | s [e | v е 
en RN 


Reserved 


SPI TX DUMY LEN SPI TX DATA LEN H 


R/W R/W 


Field Name Reset Description 
Value 


mu ||| 
SPLRX DUMY LEN. |094 | [nw — |600 | —— rx dummy clock length 
SPI RX DATA LEN H So Indicates receives data length 
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from slave, high 4 bits of spi rx 
data length 


6.25.5.2.25 SPI CTL11 
Description: This register is used to configuration of the SPI interface 


Lm [so [o [2 [7 [29 [5 а а Гаа [ж 9 [зв [з е 


Reserved 


SPI RX DATA LEN L 


нн 
L1 


ЕИ Мате Reset Description 
Value 
ане Е RX DATA LEN L | [15:0] 16710 Indicates: spi receives data 
length from slave, Low 16bit of 
rx data length 


6.25.5.2.26 SPI_CTL12 
Description: This register is used to configuration of the SPI interface 


вн Гэ Гэ а Га а а а а а Га Га Га е а Гес 
ru w—w—Fr wr Wa 


Reserved 


rutu maspas p peli) 
ме sm /%4 | 


Sw | SW_ 
RX | RX 
REQ | REQ 


те [ow | _ 
р-н ЕЕЕ" 


Field Мате R/W Reset Description 
Value 


SW_TX_REQ 1'hO —TP TX data request, for 
write LCD 


SW_RX_REQ — — Software RX data request, for 
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6.25.5.2.27 SPI STS6 
Description: Used to observe tx data counter 


Lm [eT [s [2 [7 [29 [5 а | [22 | [ж | e e | v [ в. 


Reserved 


ЕСИБЛЕЛЕЛЕЛЕНМЕЛЕЖЕНЛБЛЕЛЕЖЕМЕЛЕЖЕЛЕЕ 
ме А ае | 


ТХ БАТА СМТ 


н о 
| С ОС ОС ОС СО ОС ОС e ОС ОС s e r ОС 


ТХ БАТА СМТ | [15:0] ВО. |1680 Tx data ent 


6.25.5.2.28 SPI_STS7 
Description: Used to observe tx data counter 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
rr a 


Reserved 


TX DATA CNT | [3:0] IRO | sho [|txdatacounter 
TX_DUMMY_CNT | [15:10] вю |50  |txdummy counter 


6.25.5.2.29 SPI STS8 
Description: Used to observe rx data counter 
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Pex [sro [2 [29 [2 [2 [25 [2 [0 Га Га Гао | s [в [зт [в 
эе RN 


Reserved 


ВХ DATA СМТ | [15:0] IRO = [ао Rx data cnt 


6.25.5.2.30 SPI_STS9 
Description: Used to observe rx data counter 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
rr Ia 


Reserved 


6.25.6 Application Notes 
6.25.6.1 Programming Model 


6.25.6.1.1 MICRO/PLUS mode program examples 


1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CS0 is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, Program control register: 
Spi_clkd = 0x0001; 

Spi_ctl0 = 0x0e02; 
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Spi ctl1 = 0х3000; 


Spi сі2 = 0x0; 
Spi ctl3 2 0x1010; 
Spi сї4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi ctl& = 0x1010 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive 0x1f words from slave, CS1 is valid, RX  atfalling edge, TX at rising edge, 
SCK idle phase being low,Program control register: 


Spi clkd = 0x0003; 
Spi ctl = 0x0d41; 
Spi ctl = 0х1000; 
Spi_ctl2 = 0x0; 
Spi_ctl8 = 0x1010; 
Spi_ctl4 -(0х0211; 
Spi_ctl5 = 0x0; 
Spi_ctl6 = 0x1010 


3. 8 bits per-channel, master, MCLK 48M, ЗСК 24M, CS2 is valid, RX а falling edge, 
TX at rising edge, SCK idle phase being high, LSB, dma_en, Program control register: 


Spi_clkd = 0x0000; 

Spi_ctl0 = 0x26b2; 

Spi_ctl1 = 0x3000; 

Spi_ctl2 = 0x40; //bit[6], enable dma 
Spi ctl3 = 0x1010; 

Spi сї4 = 0x0000; 

Spi_ctl5 = 0x0; 

Spi ctl& = 0x1010 


4. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi clkd = 0x0001; 
Spi_ctl0 = 0x0e02; 
Spi ctl! = 0х2000; //transmit only 


Spi сі2 = 0x0; 
Spi ctl3 = 0x1010; 
Spi сї4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi ctl& = 0x1010 


5. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi ctlü = 0х0#02; 
Spi ctl = 0x3000; 
Spi сі2 = 0x20; 
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Spi ctl3 2 0x1010; 
Spi сї4 = 0x0; 
Spi_ctl5 = 0x80; 
Spi сіїб = 0x1010 


6. MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi_ctl0 = 0x0e21; 

Spi ctl1 = 0х2000(ТХ only); /spi ctl1 = 0x1000(RX only) 
Spi сі2 = 0x20; 

Spi ctl3 2 0x1010; 

Spi сї4 = 0x0; 

Spi_ctl5 = 0x90; 

Spi сіїб = 0x1010 


6.25.6.1.2 SYNC mode program examples 
Only work in master mode. 
Relative register: spi ctl0[15:14], spi ctl1[4:0], spi ctl1[11:8], 
1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, ВХ at rising edge, 


TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 
register: 


Spi clkd = 0x0001; 
Spi сН0 = 0x4a02;//biy[14] enable sync mode, bit[15] = 0 means positive pulse 
5рі сїї = 0x3400;// sync pulse position will locate on top of bitO, sync maps to cs2 


Spi сі2 = 0x0; 
Spi ctl3 2 0x1010; 
Spi сї4 = 0x0; 
Spi_ctl5 = 0x0; 


Spi сіїб = 0x1010 


6.25.6.1.3 4-WIRE(S8) mode program examples 
only work in master mode and only operation write being supported, TX at falling 
edgerelative register: spi ctl1[7], өрі ctl1[11:8]. 
1. S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to 
csi, program control register: 
Spi ctlO0 = 0х2с21; 
Spi ctl1: 0x3280; 


6.25.6.1.4 3-WIRE mode program examples 

Only work in master mode. 

Relative register: spi ctlO[15], spi ctl1[4:0], spi ctl1[5], өрі ctl1[6], spi ctl2[4:0] 

1. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 
polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 
spi ctlO = 0x0e43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x07; 
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timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control register: 


spi ctlO = 0xae43; 
spi ctl1 = 0x3068; 
spi ctl2 = 0x07; 


6.25.6.2 Programming Notes 


6.25.7 


6.26 


V1.0 


only receive mode 
as master: setspi ctl4[9] = 1 апа setspi ctl1[13:12] = "01" апа program 


spi ctl4[8:0] to N, means enable rx only mode , and ready to receive N words from slave. 


as slave: set spi ctl1[13:12] = “401”, the received number depending on master 


the posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW should write to “0” 
first, then write to "1" to this bit. 


fast mode 
used for slave mode. In slave mode, half SCK must have at least 4 system clock 


cycle. 


When SCK «14X MCLK, recommend to use fast mode. 
8X  : is fst(spi ctl4[14] ) 21, phs_dly([spi_ctl4[13:12]] = 1 
10X : is fst21, phs ау = 2 

12X : is fst21, phs_dly = 3 


In salve mode, spi ctl5[15:0]* Tclk spi should not be such smaller than Tspi sck, so 
as not to make SPI stop transfer. 


DMA enable 

a) DMA should be configured first 

b) Program SPI control register except spi. ctl2[6] 
c) Write spi ctl2[6] at last 


When change SPI control register configuration , SW should ensure: 
a) tx Шо is real empty at first 

b) then, rx fifo is real empty 

C) change SPI control register 


New feature 


Support csn input in slave mode. 


€  Addcsn ie ctl register to control csn input ie when slave 


Add csn i sel[1:0] register to select csn when slave 


IIS and PCM Interface 


Base Addr Range Addr Map Description 
0х7000 0000 ~ 0x70DF_FFFF 150 


Ox70EO 0000 ~ Ox70EF FFFF 1151 
Ox70F0 0000 ~ 0x70FF_FFFF 1152 
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6.26.1 


6.26.2 


6.26.3 


V1.0 


Base Addr Range Addr Map Description 


0x7100_0000 ~ 0x710F_FFFF 1153 


SC9832 Device Specification 


Overview 


IIS is a common digital audio interface specification. Base Band Chip IIS Interface can be 
used to implement a CODEC interface with external digital audio system working as host 
or slave. The IIS interface supports both IIS and PCM data format. The interface can 
transmit and receive data simultaneously as well as transmit or receive data alternatively 
at a time. This document defines function and configuration of IIS block. 


IIS module can be controlled both by ARM or DSP. 


Features 

ө Compliant with the IIS/PCM standard 

Ф Support IIS, MSB-Justified and DSP data bus interface working on IIS mode 

ө Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
€ Serial clock with programmable frequency 

€ Two 32-word-deep FIFOs minimizes processor overhead at high data rates 

e ІНСК polarity can be configured 

e Wide selection of IIS data lengths 8,16,32bits 

e Master / slave 

e MSB/LSB 

ө Transmit only/ receive only / transmit and receive mode 

e 2 DMA requests 

e Single interrupt line for multiple interrupt source events 

e 115 and PCM master mode: support integer clock divider 

e IIS master mode: support fraction clock divider — both variable and fixed serial clock 


mode 
PCM master mode: support fraction clock divider — only variable serial clock mode 


Signal Description 


Base Band 
lis sck 
iis Trek Generic 
ПЅ/РСМ 54 HTC æ IIS/PCM 
Module - : Slave 
lis sdi | 
device 
lis sdo 
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Figure 6-47 IIS connection as master 


Base Band 
lis sck 
iis Trek Generic 
IIS/PCM Xa = ИУРСМ 
Module .. . master 
lis sdi 2 
device 
lis sdo 


Figure 6-48 IIS connection as slave 


6.26.4 Function Description 


6.26.4.1 IIS interface 


IIS module consists of RX/TX controller, ARM АРВ interface control register, clock 
generator and FIFO control. ARM programs IIS register, enable IIS mode, starts 
RX/TX data transfer. Output data is written to TX FIFO and received data is stored in 
RX FIFO. Each FIFO is 32-bit width plus 32-address length. 


MCLK generator generates main clock for IIS block. This clock also output as master 
clock during hand shaking. In slave mode, external clock source can be input, working 
as the IIS main clock. Clock divider value and control signal for MCLK come from 
global control register. 

The IIS SCLK generator divides main clock according to a 16-bit clock divider register, 
which defines half SCLK clock width. It can be programmed from 0 to 32767. 


CLK PLL IIS MCLK generator IIS MCLK 


ARM APB 


B IIS control register IIS SCLK generator IIS SCLK 
us 
RX/TX FIFO 
Control 05 LRCK 
IIS RX/TX 
controller IIS SDO 
IIS SDI 
RX/TX data FIFO 
(32X32) 
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Figure 6-49 IIS module diagram 


IIS interface has 4 pins, IIS SCK is serial clock output, ІІБ ӨПІ is serial data input, 
IIS. SDO is serial data output. 115 LRCK is left/right channel select. The device 
generating IIS LRCK and 115 СК is the master. IIS LRCK and 115 СК are output 
pins if working as master. They are input pins if working as slave. 


Serial data is transmitted in two's complement format with the MSB first. Serial data 
can be sent at rising or falling edge of SCK, at receiver, it must be latched at rising 
edge. When system word length is greater than the transmitter word length, the word 
is truncated (least significant data bits are set to ‘0’) for data transmission. If the 
receiver is sent more bits than its word length, the bits after the LSB are ignored. On 
the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 

Three bus formats are available in this module. Following Figures illustrate the 
relationship between the SCK, LRCK and serial data I/O for different interface 
protocols. The polarity of LRCK is programmable. The bits per-channel is 
programmable up to 32bit. 

IIS mode is where the MSB is available on the 2nd rising edge of SCLK following а 
LRCK transition. 


Г | EN 


SCLK 


LRCK | LEFT LEFT 


КЕС се (з= )—% 


Figure 6-50 IIS-compatible format 


LRCK 


221 LEFT Dummy RIGHT 
bit 
ых )-©-(т»®)}——(» у 


Figure 6-51 IIS-compatible format with dummy bit 


MSB-justified mode is where the MSB is available on the first rising edge of SCK 
following a LRCK transition. 


век | LI | ШЫ 
LRCK | LEFT RIGHT БЕРТ 
sD i MSB | S LSB MSB S LSB (изв ) 
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6.26.4.2 


V1.0 


Figure 6-52 MSB-justified format 


nat 
| 
SCLK | Š | Š 
| 
| | 
Н | 
| 
| 


ІКСК 


LEFT Dumny RIGHT 


m bit 
i $=)— GO 


Figure 6-53 MSB-justified format with dummy bit 


DSP mode is where the left channel MSB is available on either the 1st or 2nd rising 
edge of BCLK following a LRCK transition high. Right channel data immediately 
follows left channel data. 


E | E 


Figure 6-54 Synchronized format 


Note: 
T: 1/(system clock frequency) 
n: register programmable integer, n-1 = 1, ...., 32767 


PCM interface 


POM interface is a direct voice interface connects to standard CODEC. The 
implementation is compliant with the MP-PCM requirements for voice transfer (8 kHz 
PCM SYNC and 8 or 16 bits data). The four signals of the PCM interface are: 


— POM CLK: РСМ clock 

— POM SYNC: PCM 8KHz synchronization signal 

— PCM OUT: РСМ output data 

— POM IN: РСМ input data 

These four pins is able to share IIS interface follow this mapping: 
PCM СІК share with 115 СК, 

РСМ IN share with 115 SDI, 

PCM OUT share with IIS SDO, 

PCM SYNC share with IIS LRCK. 


The data can be linear PCM (13-16 bit), ы -Law (8 bit) or A-Law (8bit). The interface 
can work as either Master or Slave. 


Programming IIS СТІ 0 register bit 15 to 1 configures the PCM mode. 
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Long Frame Sync is the name given to a clocking format that controls the transfer of 
PCM data words or samples. In Long Frame Sync, the rising edge of PCM SYNC 
indicates the start of the PCM word. When Base Band Chip is configured as PCM 
Master, generating PCM SYNC and PCM CLK, 8 bits in one frame, then 

PCM SYNC is 7-bit long. When Base Band chip is configured as PCM Slave, 

PCM SYNC may be from one consecutive falling edges of PCM СІК to not big or 
equal than PCM data length (as figure shows, PCM SYNC is 2-7.5 bits) long. 
Programming IIS. CTLO register bit8 to zero configures the Long Frame Sync mode. 
РСМ IN is captured on the falling edge of PCM СІК and PCM OUT transmits on the 
rising edge. PCM OUT тау be configured to be high impedance on the falling edge of 
PCM СІК in the LSB position or on the rising edge. Тһе control bit is 115 CTL2 
bit10, if high, OE changes to low at falling edge of the last bit. 


PCM SYNC 


PCM CLK 


PCM OUT —O 1 2 3 1 Б] 6 7 8 


PCM_IN — 1 2 3 4 5 6 7 8 


Figure 6-55 Long frame sync (Shown with 8-bit sample) 


In Short Frame Sync the falling edge of PCM_SYNC indicates the start of the PCM 
word. PCM_SYNC is always one clock cycle long. 

As with Long Frame Sync, Base Band Chip samples PCM_IN on the falling edge of 
PCM СІК and transmits PCM OUT on the rising edge. PCM OUT may be 
configured to be high impedance on the falling edge of POM СІК in the LSB position 
or on the rising edge. 

Programming IIS. CTLO register bit8 to high configures the Short Frame Sync mode. 


PCM SYNC 


PCM CLK 


PCM OUT — 1 2 3 4 5 6 i 8 9 10 | 11 | 12 | 13 | 14 | 15 


PCM IN = 2 3 4 5 6 7 8 9 |10 [11 | 12 | 13 | 14 | 15 | 16 
Figure 6-56 Short frame sync (Shown with 16-bit sample) 


More than one channel connection over the PCM interface is supported using multiple 
slots. Up to three channel connections can be carried over any of the first three slots. 
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Long 
PCM_SYNC 


or 


Short 
PCM_SYNC 


PCM_CLK 


PCM_OUT и! 2 3 1 5 6 т (8 1 2 3 4 5 6 т |8 


PCM_IN ——————] 1 2 3 1 5 6 7 8 1 2 3 4 5 6 7 8 


Figure 6-57 Multi-slot operation with two slots and 8-bit compounded samples 


Three slots can be configured in one PCM frame; IIS_CTL2 register bit 2-0 define 
which channel is occupied. Each bit configures one of the three channels. If bitO is 
high, then $1010 is carrying data. If channel 0 and 2 is active, this register is 0x5. 


РСМ data format in TX/RX buffer is different between master and slave mode. If burst 
size is 16 or 8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, 
which locates in lower address; data for slot2 locates in higher address; 51010 and 
slot2 fill higher bits (bit31~24). In master mode, only $1010 takes lower address and 
locates on lower bits (bit15-8); slot1, slot2 packed in higher address, and slot2 takes 
lower bits while slot in higher bits. Following table shows PCM data format for master 
and slave mode. 


Table 6-15 PCM data format for master mode 
15 CTL Bits / Data arrangement 
bit1-0 channel 
8bit Data for channel 0 on bit 15-8, in lower address. 
Data for channel 1 on bit 31-24, Data for channel 2 on bit 15-8, 
on higher address. 


01 16bit Data for channel 0 on bit 15-0, in lower address. 
Data for channel 1 on bit 31-16, Data for channel 2 on bit 15-0, 
on higher address 

1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 


Table 6-16 PCM data format for slave mode 
15 СТІ. Bits / Data arrangement 
bit1-0 channel 
8bit Data for channel 0 on bit 31-24, Data for channel 1 on bit 15-8, 
in lower address. 
Data for channel 2 on bit 31-24, on higher address. 


01 16bit Data for channel 0 on bit 31-16, Data for channel 1 on bit 15-0, 
in lower address. 
Data for channel 2 on bit 31-16, on higher address 
1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 


V1.0 
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6.26.5 Control Registers 


6.26.5.1 Memory map 
Base address: IIS BASE ADDRESS 


Offset m 
aimes [Name шош | 


Write data to this address initiates a 
character transmission through TX FIFO 
0x0000 IIS TXD 
: = Read from this address retrieve data from RX 
FIFO 


6.26.5.2 Register Descriptions 


6.26.5.2.1 IIS TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO; Read from this address retrieve data from RX FIFO. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


IIS TXD 


Field Name Type | Reset Description 
Value 
IIS TXD [31:0] R/W 3270 Write data to this address initiates а character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.26.5.2.2 IIS CLKD 
Description: Integer clock divider 


Integer clock divider (Reset 0x0000_0003) 
| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
меті 


Reserved 


P; 
зэ) — ANA ao — 5 y O 


IIS_CLKD 


IIS CLKD 
БЛ ЕНЕШЕ o В Е 5 ЕЕС Е ЕЯ 


Уаше 


IIS_CLKD [15:0] R/W 1613 Specify the clock ratio between iis_sck and сік iis. 
IIS_CLKD = (clk iis / (2 * iis sck)) - 1 
And iis_sck = sample rate * channel number * 
channel length 
For example, if clk_iis runs at 76.8MHz, and IIS 
module is configured as 48K sample rate, 2 channel 
and 16-bit channel length, iis sck should be 48K * 2 * 
16 = 1.536MHz, ІІБ CLKD should be (76.8M / (2 * 
1.536M)) - 1 2 24 
Note: When work in the slave mode, the frequency 
of iis sck depends on the IIS master, so the 
register IIS. CLKD is not used. 
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6.26.5.2.3 IIS CTLO 
Description: IIS control register 


0x0008 Control register (Reset 0x0000 00C1) IIS CTLO 


| em [sr [30 | 29 [28 | 27 | 26 | 25 | 24 bos | 22 | et | 20 | 19 | 10 | T | 18. 


Reserved 


Type 


° II 
SCK | IS_L | IS_S 
PCM | DMA IS_S NG_ | NG_ 
ШЕБІ T эн м0 г ш Hd [р 


| Туре | 


Ене Шыны  — ERERFA + 
еме (|ы |н meavae Ценный — 


PCM ЕВ [15] 110 : РСМ mode 
` IIS mode 


|DMAEN | EN | ОМА ЕМ |41000 вм јато | то NUN : enable ОМА 


em О = 


15 ІНСК РН T Active level of left / right channel 
“0” : low for left 
“1” : high for left 


IS_SYNC_MD ! Output LRCK or SYNC for IIS 
mode 


"0" : LRCK 
*1" : SYNC 


" : MSB justified in IIS mode 
Long frame in PCM mode 


" 1 iis-compatible format in IIS 
mode 


Short frame in PCM mode 


" : idle mode 

' i receive mode 

" : transmit mode 

" : transmit and receive 


Serial bit per channel 
"00" : 8 bits 
"01": 16 bits 
“1х”: 32 bits 


"0": IIS/PCM work as master 
“1”: IIS/PCM work as slave 
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LSB 


NG TX [1] R/W тво “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W Thi “1” enable RX data shift in at 
clock neg-edge 


6.26.5.2.4 IIS CTL1 
Description: IIS configure register 


0х000С Conirol reigster (Reset 0х0000 0000) IIS CTL1 


Br farf 30 | 29 | 28 | zr | 26 | 25 | 24 | 23 | 22 | zi | 26 | 19 | 18 |17 | 16 | 


Reserved 


x E P. N 
ТУ NUM 
STP ONT 
we [aw [aw pr [9] — Sd 


FE RXIOSTP rw [TM ho дни ІО stop enable 
: enalbe 
IS_TXIOSTP [14] Transmit lO stop enable 
“1”: enable 
R/W 


IS FSONT EB | [13] 4. enable, for debug 
" enable 

IS NUM СМТ | [12] Count clock for one 

“0”: иск cycle 

“1”: өсік cycle 


ITVL NUM [11:0] R/W 12170 Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis_sck in the interval 
(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


6.26.5.2.5 IIS CTL2 
Description: IIS control register 
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Fm [so [= [2 [2r [29 [25 [ [з [2 Га [9 | s [зв [ v [в 


Reserved 


SYNC POS РСМ CYC PCM SLOT 


Type 


mamam 
Е ОС С гг 


FT POS [15:11] 5'h0 SYNC position when working in 
DSP format: 
0: MSB is available on the 27% 
rising edge of SCK 
Channel length-1: MSB i 15 
available on the 157 rising 
edge of SCK 


PCM_OE_EN [10] “1”: Enable data oe change to 
low at falling edge of last bit 

PCM_CYC [9:3] Pcm_cycle, used for multi_slot 
PCM 


PCM_SLOT [2:0] R/W 3'h1 Pcm slot, used for multi slot 
PCM 
"001": slot 0 is used 
"010": slot 1 is used 
“100”: slot 2 is used 
"011": slot 0 and slot 1 are in 
use 


6.26.5.2.6 IIS CTL3 
Description: IIS RX FIFO FULL/EMPTY watermark value 
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Fm [sr [o [2 [2 [29 [25 [ [з [2 Га [9 | s [зв [ v [в 
н 


Reserved 


т” = — —— | 
L3  ЕНЕНЕНЕШЕН OCET 


Гейне [ok [sw [Reset vaus [Deseo | 
[mew Joa [aw fo | 


6.26.5.2.7 1$ INT EN 
Description: IIS interrupt enable register 


m ec 
эе F nr Ç 


Reserved 
Type 


p ms TIM n RXF 

EO Res _ЕМ Res 

Reserved nay ті 3 Um | SNT 2 үй i PTY ЗЕ 
БА NT_ СЕМ _INT 
EN _EN 


те о араага ги 


Field Name R/W Reset Description 
Value 


ТХЕ ЕМРТҮ ІМТ ЕМ Rx йо full interrupt enable 


RXF FULL INT EN RAN 1'h0 Rx_fifo_empty interrupt 
enable 

TIME OUT INT EN [5] RAN 110 Slave mode timeout interrupt 
enable 

RX_OVF_INT_EN Rx_overrun_reg interrupt 
enable 


s fr pe —— 
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Perce Ша Tew [rm 227273 


RXF_EMPTY_INT_EN т 1'h0 Rx_fifo_empty interrupt 
ВЫ О 


| Reseved = 


6.26.5.2.8 І5 ІМТ СІН 
Description: IIS interrupt clear register 


0x001C Interrupt clear (Reset 0x0000_0000) 1$ INT СІН 


| ei |31 | 30 | 29 [28 | 27 | 26 | 25 | 24 | 28 | 22 | 21 | 20 | 19 Lio | 17/16, 


Reserved 


- 5 


| Туре | 


Field Name R/W Reset Description 
Value 
TIME_OUT_INT_CLR [5] WO Tho Write “1” clear slave mode 
timeout interrupt 
RX_OVF_INT_CLR Write “1” clear 
=== interrupt 


TXF_FULL_INT_CLR LN ho Write “1” clear Tx_fifo_full 
interrupt 

RXF_EMPTY_INT_CLR [1] Write “1” clear 
Т. interrupt 


| Reseved | | 


6.26.5.2.9 IIS INT RAW STS 
Description: IIS interrupt raw status 
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Lm [sro [2 [2 [2 [25 [25 [2 [5 [ 2 Га [99 | 5 [в [ v [ | 


Reserved 


Reserved 


| Type | 


Fa НЕЕ 


Raw ХЕ empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf full interrupt.This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] 1710 Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] 1710 Raw Rx_overrun_reg 
interrupt 


тко вити [ы [ю [м [пружины — 
тени лан STS [а |ғо [б evenor | 
Гахе EMPTY вян srs [m — mo [її [Рамы но emoy merus 
когон о во n [мые | 


6.26.5.2.10 IIS INT MASK STS 
Description: IIS interrupt mask status 
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Fm [so [2 [2 [2 [25 [25 [2 [5 [ 2 Га [9 [9 [зв | v [е 


Reserved 


Reserved 


= — 


ES 
L3 — (— . KNERBERER КЫ 


Field Name R/W Reset Description 
Value 


TXF EMPTY MASK STS [7] 1'h0 Тхі empty interrupt mask 
status. 

АХЕ FULL MASK STS 170 Rxf_full interrupt mask 
status. 

TIME OUT MASK STS [5] 180 Slave mode time out 
interrupt mask status 


RX_OVF_MASK_STS 


= ме 
TX_FIFO_FULL_MASK_STS [2] 1'h0 Tx fifo full interrupt mask 
status 
RX FIFO EMPTY MASK STS | [1] 1710 Rx_fifo_empty interrupt 
mask status 
о — jo jn j| | 


| 


, 


1'h0 Rx_overrun_reg interrupt 
mask status 


6.26.5.2.11 IIS STS1 
Description: IIS RX FIFO write address and read address 
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Lm [se [2 [2 [27 [29 [2 [5 [5 [2 Га [9 | s [6 [ v е 
Dae —cFw YAYA 


Reserved 


т” ы-і | 
Peset Е ЕНЕШЕНЕКЕН 


Гейне |ы [RW [Reset Value ГНИ 
[ext wr noon] ea; — [no — [sm [Perro wies | 
[wewe [o fo fw ЕИ 
eroon [ий |ғо sm [акен | 


6.26.5.2.12 IIS STS2 
Description: IIS status register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ru "RN 


Reserved 
уе 


Ps RES ECT ЕЕ ДЕНЕ У 
RXF 
ps .RE nee TXF | TXF | RXF | RXF 
ALF ALE ALF EM FU EM FU 
ULL МЕ ULL PTY LL PTY LL 


| B |15) 14 | 13 | 12 | 11 | 10 | 9 |8 | 
IIS RE 
A I IIS | І5 | BUS | = 
Reserved є CLK DO рі у 
Y 
Type | ю o во | fo | ro | ro | ю | 
= REE 


кене [ek mw [Reset Vane [Desorption — — — ] 
heim | o | [вю — — 
mss — m fo — [me [еже — — | 

(m | 


IIS. DO, for debug 
IIS DI IIS. DI, for debug 
BUSY BUSY, for debug 


ТХЕ REALEMPTY | [7] тһ TX FIFO is real empty. TX 
FIFO has no data 

TXF_REALFULL Tho TX FIFO is real full.(not relates 
to register TXF_FULL_THLD) 
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RXF_REALEMPTY RX FIFO is real empty. RX 
FIFO has no data 

RXF_REALFULL RX FIFO is real full.(not relates 
to register 7. 


ТХЕ ЕМРТҮ This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 
value. Auto cleared when the 
condition disappears. 

TXF FULL This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full watermark 
value. Auto cleared when the 
condition disappears. 


RXF EMPTY This bit is set when the number 
of RX FIFO data byte is less 
than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF FULL 1h This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full watermark 
value. Auto cleared when the 
condition disappears. 


6.26.5.2.13 IIS 5793 
Description: IIS status register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


ЖЕЛЕ r= ia ЕЗ ЗВ 
мэ) NJ) —— м | | 


ІНСКСМТ 


LI [15:0] 16'h0 Number of clk iis cycle per SCK 
cycle or LRCK cycle , depends 
on ctl1[12]. 


6.26.5.2.14 IIS DSPWAIT 
Description: This register is used for DSP control 
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Control register(Reset 0х0000 0001) 
| Bit | зт 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


1$_ 
ы EHE te i il | m | * * TA 


| Type | 


IIS_BUS_MODE | [10] R/W 1710 0: iis use 32bit APB bus, 
1: iis use 16bit APB bus 


TX DATA SWT TX FIFO write data endian for : 
0: 2 wdata[31:0] (APB wdata) 
1: ={мааїа[7:0], wdata[15:8], 
wdata[23:16], wdata[31 :24]) 
(APB wdata) 
2: = (wdata[15:0],wdata[31 :16]) 
(ABP wdata) 


RX DATA SWT | [7:6] RX FIFO read data endian for 
APB rdata : 
0: = rdata[31:0] (FIFO read 
data) 
1: =rdata[7:0], rdata[15:8], 
rdata[23:16], rdata[31:24]) 
2: = (rdata[15:0],rdata[31:16]) 
TX_DMA_SEL i TX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 
RX_DMA_SEL [4] R/W ! RX DMA request type select: 
0: request auto clear or by ack 
feed back from DMA 
1: request clear only by ack 
feed back from DMA 


IIS DSPWAIT [3:0] R/W 4'h1 This register is used for DSP 
control 


6.26.5.2.15 IIS CTLA 
Description: IIS TX FIFO full/empty watermark register 
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Fm [s [2 [2 [27 [29 [25 [з [5 [2 [4 [9 | s [зв [ v еу 
эме RN 


Reserved 


mw | e | w | m [= 
L3 ШШЕН | >: ›|: —— КЕНИРИ 


кеге Jon [ww И ТАГИ 
[mew frs [w [m — |. | 


6.26.5.2.16 15$ 5Т54 
Description: IIS TXF FIFO write address and read address 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
en RN 


Reserved 


tre келшш 
L3 Fs ЕНЕНЕНЕНЕН 


Fans [en [AW [нему [Desorption | 
те мя Gone — [so |ғө mrrowiesises | 
кее [ы [мю — 9 — | —— — — —] 
[emo Арон ио so — [s |тоо вва | 


6.26.5.2.17 IIS CTL5 
Description: IIS slave dummy bit mode control register 
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Fm [s [2 [2 [27 [29 [25 [з [5 [2 [ [9 | s [зв [ v еу 


Reserved 


- И 


Туре a 


Field Name R/W | Reset | Description 

Value 
mese fen o [| 7 
IIS СІК DVDR_CLR [6 [Rw |т | Only used for debug. 


І5 CLK DVDR MD1 | [5] RAW | 1'h0 For only IIS master mode, this bit is used to select 
output serial clock mode. 
0: iis_sck is integrally divided from clk_iis. Refer 
to IIS CLKD for detailed. 
1: iis_sck is fractionally divided from clk iis. 
iis sck = 1/2 * clk_iis / (IIS CLKD + 1) 
iis sck * (115 CLKM / IIS CLKN) = target sample 
rate * channel number * channel length 
Note1: the frequency of iis sck is fixed. But the 
actual sample rate is variable, and only average 
is target sample rate. 
Note2: if ll8 CLK DVDR МГ is 1, 
І5 CLK DVDR MDO must be 0. 
Note3: IIS. CLKM must be not more than 
IIS CLKN. 
Note4: Compared with MDO, the advantage of 
МОЯ is that iis sck is fixed, but the disadvantage 
is that the jitter of sample rate is higher. MDO is 
preferred normally except system needs fixed 
iis SCk. 


IIS CLK DVDR MDO R/W For IIS/PCM master mode, this bit is used to 
select output serial clock mode. 
0: iis sck is integrally divided from сік iis. Refer 
to IIS. CLKD for detailed. 
1:iis sck is fractionally divided from сік iis. 
target iis sck = 1/2 * сік iis * (115 CLKM / 
IIS CLKN) 
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target iis sck = sample rate * channel number * 
channel length 

Note1: the actual frequency of iis sck is variable, 
and only average is target frequency. Because of 
this variability, the iis Irck frequency is also 
variable, and only average is target sample rate. 
Note2: #115 CLK DVDR MDO is 1, 

IIS CLK DVDR MD1 must be 0. 

Note3: 15 CLKM must be not more than 

IIS CLKN. 


І5 SCK AON [3] R/W |1'hO iis sck always-on enable bit in master mode. 
0: serial clock is issued only during RX/TX 
1: serial clock is always-on 

Reserved for debug Reserved for debug 


IS SCK DUMMY M | [1] RAW | 1'h0 Dummy mode for IIS compatible mode 
ODEO 

IIS SCK DUMMY. M UN Dummy mode for IIS justified mode 
ODEO 


6.26.5.2.18 IIS CLKML 
Description: Fraction clock divider: M[15:0] 


0x0050 Fraction clock divider: M[15:0] (Reset 0x0000 0000) IIS CLKML 


| Bw [sr | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lo | T | 18. 


Reserved 


ww eee 
L3: | ЗВ В СВ ОСЗ ОЕ И Е АЗ 
ЕСЛИ БЛЕЛЕНЕЛЕЗЕЛЕЛЕЛЕЛЕНЕЖЕЛЕЛЕЕКНЕЯ 
name] ОЗИНИН 


IIS. CLKML 


Field Name Type | Reset Description 
Value 
IIS CLKML [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider М 
(M[15:0]) 


6.26.5.2.19 IIS CLKMH 
Description: Fraction clock divider: M[21:16] 
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Pex [seo [2 [2 [2r [29 [25 [0 [ж [2 [ à [ 9 | s [зв | v [е 


Reserved 


Field Name Type | Reset Description 
Value 
15 CLKMH [5:0] Specify the high 6 bits of fraction clock divider M 
(M[21:16]) 


6.26.5.2.20 IIS CLKNL 
Description: Fraction clock divider: N[15:0] 


Cm [s Tw] [ o [w [5 |» [5 [2] 4 ют 
ъ= =, r 


Reserved 


Field Name Type | Reset Description 
Value 
IIS CLKNL [15:0] 16'h0 | Specify the low 16 bits of fraction clock divider М 
(N[15:0]) 


6.26.5.2.21 IIS CLKNH 
Description: Fraction clock divider: N[21:16] 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕСІ 


Reserved 


Reserved IIS. CLKNH 


R/W 


Field Name Type | Reset Description 
Value 
IIS_CLKNH [5:0] R/W 6'h0 Specify the high 6 bits of fraction clock divider N 
(N[21:16]) 


6.26.6 Application Notes 


6.26.6.1 IIS Program examples 


1. Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
iis_clkd = 32'0000_000a 
iis СШ0 = 32'h0000 08d1 
iis ctl] = 32'h0000 Of11 
iis ctl2 = 32'h0000. 0000 


2. 15 format, master , 8 bits per-channel, LRCK high for left,Program control register: 
iis clkd = 3270000 000a 
iis ctlO = 32'h0000 Odc1 
iis ctl = 32'h0000 Of11 
iis ctl2 = 32'h0000 0000 


3. DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1st rising edge, 
Program control register 


iis clkd = 3270000 000a 
iis СШ0 = 32'h0000 Оааї 
iis ctl = 32'h0000 0111 

iis ctl2 = 32'h0000 0000 


4. DSP format, master, 16 bits per-channel, MSB is available on the 1st rising edge , 
Program control register: 


iis clkd = 3270000 000a 
iis СШ0 = 3210000 Оеаї 
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6.26.6.2 


V1.0 


iis ctl = 3210000 3111 
iis_ctl2 = 32'h0000 7800 


. Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 


iis ctlO = 32110000 08c9 
iis ctl = 32'h0000 3122 
iis ctl2 = 3210000 0000 


PCM program examples 


1. 


Setting IIS CTLO register bit[15] to “1” enables IIS module working in PCM mode. 


Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, 
Program control register: 


iis clkd = 3270000 000a 
iis СШ0 = 32'h0000 80c1 
iis ctl = 32'h0000 0111 
iis ctl2 = 32'h0000. 0001 


. Short Frame format, master, 8 bits per-channel, 


iis clkd = 3270000 000a 
iis СШ0 = 32'h0000 81c1 
iis ctl = 32'h0000 0111 
iis ctl2 = 32'h0000. 0001 


. Multi-cycle format, master, 8 bits per-channel, pcm oe-1,pcm cyc-1, $1010 is occupied 


iis clkd = 3270000 000a 
iis СШ0 = 32'h0000 80c1 
iis ctl = 32'h0000. 0f11 

iis ctl2 = 32'h0000 0409 


. Muti-cycle format, master, 8 bits per-channel, pcm cyc-2, slotO and slot! are occupied 


iis сіка = 3270000 000a 
iis ctló = 32'h0000 80c1 
iis ctl = 32'h0000 0111 

iis ctl2 = 32'h0000 0013 


. Long frame format, slave, 16 bits per-channel, enable clock count, 


iis СШ0 = 32'h0000 80c9 
iis ctl = 32'h0000 3f11 
iis ctl2 = 32'h0000 0001 


. Short frame format , slave, 16 bits per-channel, enable clock count, 


iis ctlO = 32'h0000 81cd 
iis ctl = 32'h0000 3a1 
iis ctl2 = 32һ0000 0001 
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6.26.6.3 


V1.0 


Clock dividing modes 


In master mode, the IIS serial clock iis sck is sent from the IIS module, and this clock 
is divided from сік iis. IIS module provides three modes for clock dividing. 


1. Integer clock dividing mode 


» 


VV v v 


У 


> 
> 


> 
> 


> 


V v v v 


Both IIS and PCM master support this mode. 

This mode can be used only if iis_sck is integrally divided from clk_iis. 

Mode enable: IIS CLK DVDR MD0 = 0 апа IIS_CLK_DVDR_MD1= 0 

Only IIS_CLKD is used for dividing; IIS_CLKM and 115 CLKN are DON'T CARE. 
IIS CLKD = (clk iis / (2 * iis sck)) - 1; iis sck = sample rate * channel number * 
channel length 


For example, if clk iis runs at 153.6MHz, and IIS module is configured as 48K 
sample rate, 2 channel and 16-bit channel length, iis sck should be 48K * 2 * 16 = 
1.536МН2, IIS CLKD should be (153.6M / (2 * 1.536M)) - 1 = 49 


. Fraction clock dividing modeO 


Both IIS and PCM master support this mode. 

In this mode, the actual frequency of iis sck is variable, and only average is target 
frequency. Because of this variability, the iis Irck frequency is also variable, and 
only average is target sample rate. 

Mode enable: IIS CLK DVDR MDO = 1 апа IIS_CLK_DVDR_MD1= 0 

IIS. CLKM and CLKN are used for dividing; but 15 CLKD is DON’T CARE. 

IIS CLKM / IIS CLKN = 2 * (target iis_sck) / clk iis; (target iis sck) = sample rate * 
channel number * channel length 

І5 CLKM = 2 * sample rate (Hz) * channel number * channel length / 100 

IIS. CLKN = сік iis (Hz) / 100 

For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length, ІІБ CLKM = 2 * 44100 * 2 * 16/ 
100 = 28224, IIS. CLKN = 153600000 / 100 = 1536000. 


. Fraction clock dividing mode1 


Only IIS master supports this mode. 


In this mode, the frequency of iis sck is fixed. But the actual sample rate is 
variable, and only average is target sample rate. 


Compared with MDO, the advantage of MD1 is that iis sck is fixed, but the 
disadvantage is that the jitter of sample rate is higher. 


Mode enable: IIS CLK DVDR MDO0 = 0 апа IIS_CLK_DVDR_MD1 = 1 

15 CLKM, CLKN and CLKD are used for dividing. 

IIS CLKD = (clk iis / (2 * iis sck)) — 1 

IIS CLKM / IIS CLKN = (target sample rate) * channel number * channel length / 
iis sck; 15 CLKM must be not more than IIS CLKN. 

15 CLKM = 2 * (IIS CLKD + 1) * (target sample rate) * channel number * channel 
length / 100 

15 CLKN = сік iis / 100 

The iis sck (or IIS CLKD) should be decided by software. iis sck must be not 
lower than ((target sample rate) * channel number * channel length). And iis sck 
should be not too high for timing issue. Usually iis sck is a little bit higher than 
((target sample rate) * channel number * channel length). 
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> For example, if clk iis runs at 153.6MHz, and IIS module is configured as 44.1K 
sample rate, 2 channel and 16-bit channel length. Firstly, we choose iis sck as 
153.6М / (2 * (44 + 1)) = 1.706667MHz because ((target sample rate) * channel 
number * channel length) = 1.4112MHz and 1.706667МН2 is a little bit higher than 
1.4112МН2. IIS CLKD = 44, IIS CLKM = 2 * (44 + 1) * 44100 * 2* 16/100 = 
1270080, IIS. CLKN = 153600000 / 100 = 1536000. 


4. Some guidelines for clock dividing modes 


> Integer clock dividing mode is preferred if possible, because this mode has fixed 
serial clock frequency and fixed sample rate. 


> If iis_sck cannot be integrally divided from сік iis, we choose fraction clock 
dividing modes. If system needs fixed serial clock frequency, mode1 is chosen. 
Otherwise mode0 is preferred for small sample rate jitter. 


> IIS master supports both modeO and mode1, and PCM master supports only 
modeo. 

> The frequency options of clk_iis depend on different chips. But 153.6МН2 is 
always preferred because this frequency can be divided integrally to support 48K, 
24K, 12K, 32K, 16K and 8K sample rate. 


6.27 12C Interface 


Base Addr Range Addr Map Description 
0x7050_0000 ~ 0x705F_FFFF AP I2CO 
0x7060 0000 ~ 0x706F FFFF AP I2C1 


6.27.1 Overview 
12С: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and 
efficient method of data exchange between devices. It is most suitable for applications 
requiring occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 
ө Standard mode: 100 Kbps 

Ф Fast mode: 400 Kbps 

Ф  High-speed mode: 3.5 Mbps 


6.27.2 Features 
І2С features list 
Ф Software programmable clock frequency 
e Software programmable acknowledge bit 
ө Interrupt driven data-transfers 
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Start/Stop/Repeated Start/Acknowledge generation 

Supports Clock Stretching/Wait state generation 

Single Master Operation 

8 word buffer mode support 

normal ,fast and High-speed modes are supported in this design 

Software programmable duty ratio of clock frequency are supported in this design 


6.27.3 Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) 
for data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. Both lines must be pulled-up to VCC by external resistors. The 
tri-state buffers for the SCL and SDA lines have to be added at a higher hierarchical 
level. 


Connections should be made according to the following figure: 


scl in 


SCL 
scl out 
sda in 

SDA 
sda out 


Figure 6-58 I2C PAD connection 


6.27.4 Function Description 


scl in 


sda in 
12С module 


scl out d 


sda out 
Figure 6-59 12С system diagram 


6.27.4.1 System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for 
data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. The logic AND function is exercised on both lines with external 
pull-up resistors. 
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The 2 wire serial controller implemented here is a single master device; therefore it 
starts generating a clock as soon as it is enabled. The user should program this 
register to the desired value before starting any transfers. 

Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. 
Each data byte is 8 bits long. There is one SCL clock pulse for each data bit with the 
MSB being transmitted first. There is an acknowledge bit following each transferred 
byte. Each bit is sampled during the high period of SCL; therefore the SDA line may 
be changed only during the low period of SCL and must be held stable during the high 
period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP соттапа). 


6.27.4.2 Wire Serial Protocol 
Normally, a standard communication consists of four parts: 
€ START signal generation 
€ Slave address transfer 
e Data transfer 
@ STOP signal generation 


= 
MSB, acknowledgement acknowledgement | Sr 
signal from slave signal from receiver | 


byte complete, 
interrupt within slave 


clock line held low while | 
interrupts are serviced 


scl 5 А | Sr | 
ог 1 2 = 8 9 ) 3-8 9 or 
Р 
LS ACK ACK Le | 
START or STOP or 
repeated START repeated START 


condition condition 


Figure 6-60 Data transfer on the I2C-bus 


1. START signal 


When the bus is free/idle, that is no master device is engaging the bus (both SCL and 
SDA lines are high), a master can initiate a transfer by sending a START signal. A 
START signal is defined as a high-to-low transition of SDA while SCL is high. The 
START signal denotes the beginning of a new data transfer. 

A repeated START is a START signal without first generating a STOP signal. The 
master uses this method to communicate with another slave or the same slave in a 
different transfer direction (e.g. writing to device to reading from device) without 
releasing the bus. 

The controller generates a START signal when the start bit in the 2ws command 
Register is set and the read or write bits are set. Depending on the current status of 
the SCL line a START or Repeated START is generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is 
the slave address. This is a seven-bit calling address followed by a RW bit. The RW 
bit signals the slave data transfer direction. No two slaves in the system can have the 
same address. Only the slave with an address that matches the one transmitted by 
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the master will respond by returning an acknowledge bit by pulling the SDA low at the 
9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the 
slave device's address in the Zws command register and set the write bit. The 
controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a 
byte-by-byte basis in the direction specified by the RW bit sent by the master. Each 
transferred byte is followed by an acknowledge bit on the 9th SCL clock cycle. If the 
slave signals а Мо Acknowledge (NACK), the master can generate a STOP signal to 
abort the data transfer or generate a repeated START signal and start a new transfer 
cycle. 


If the master, as the receiving device, does not acknowledge the slave, the slave 
releases the SDA line for the master to generate a STOP or repeated START signal. 


For writing data to a slave, store the data to transmit in the 2ws command register 
and set the write bit. For reading data from a slave, set the read bit. When the transfer 
is done, an interrupt is generated to MCU. The 2ws command bit 8 to bit 15 contains 
valid data. The user may issue a new write or read command at this time. 


3. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP 
signal is defined as a low-to-high transition of SDA while SCL is at logical ‘1’. 


6.27.4.3 Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no 
Arbitration logic is added to the controller. Only clock synchronization is supported 
since slave devices can use this mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on 
SCL or SDA affect all devices connected to the bus. The SCL clock signal can be 
synchronized between multiple masters using this feature. Each device starts 
counting its SCL low period when the current master drives SCL low. Once a device’s 
clock has gone low, it holds the SCL line low until the clock high state is reached. 


start counting 
wait HIGH period 


counter 


cee reset 


Figure 6-61 Clock synchronization during the arbitration procedure 


2. Clock Stretching 
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Slave devices can use the clock synchronization mechanism to slow down the transfer 
bit rate. After the master has driven SCL low the slave can drive SCL low for the 
required period and then release it. If the slave's SCL low period is greater than the 
master's SCL low period, the resulting SCL bus signal low period is stretched, thus 
inserting wait-states. 


6.27.4.4 Timing Prameters 


SDA 


SCL 


tsu:STA 


HIGH 


| 
Iw 
| 
= 
9 
o 
> 
У 


| Sr_ | Lid LS. 
Figure 6-62 12C timing diagram 


DN 
arameter escription | Mn | 
fSCL SCL clock frequency 100 kHz 400 kHz 


Hold time (repeated) START 

condition. After this period, 40 us 0.6 us 
the first clock pulse is 

generated 


СЕГЕ ТОГАН ИЕ [зе - 
кєн [HoH peredatthe St cock | ous овы | - — 


tSU;DAT Data set-up time | 250ns | - | 
i Rise time of both SDA and 
SCL signals 
tf Fall time of both SDA and 
SCL signals 
tSU:STO Set-up time for STOP 4.0 us 
condition 
Bus free time between a 
Е STOP and START condition 
Capacitive load for each bus ШЕШ 
line 
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6.27.5 Control Registers 


6.27.5.1 Memory map 


Offset 
Ame [Name em O 
0x0000 2WS CONTROL | 2 wire serial system control register — | wire serial | 2 wire serial system control register | control register 


0x0004 2WS_COMMAND 2 wire serial system command register 
0x0008 2WS_DIVIDORO 2 wire serial system dividor registerO 


0x000C 2WS_DIVIDOR1 2 wire serial system dividor register 
|0х0010 | 0 2WS_RST 2 wire serial system reset register 


0x0014 2WS CMD BUF 2 wire serial system command buffer 
register 
0x0018 2WS CMD BUF CTRL 2. system command buffer control 


6.27.5.2 Register Descriptions 


6.27.5.2.1 2WS_CONTROL 
Description: 2 wire serial system control register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
rr r A 


Reserved 


Reserved | г Е : A 2ws 2ws 2ws 
езет = i я : en _ack _int 


a трее = 


Field Name Type | Reset | Description 
чето ния s 


n— dvd opt s RAV | 700 езш сс frequency calculation modifies option. 
1: (freq_i2c/4*freq_scl )-0.5 = ргезсае ---гбр0 
0: (freq i2c/4*freq scl)- 2 = ргезсае ---r3p0 
- Dividor= prescale -1 (no duty ratio) 
- Dividor + low_dividor = 2prescale -2 (duty 
ration) 
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i2c hight opt [12] RAN | 100 Asynchronous bug modify option. 
1:r6p0 0:r3p0. 
i2c_trim_opt [11] RAN | 100 Clock duty ratio modify option 
1:1r5p0 0: r3p0. 
i2c_out_opt [10] АЛМ | 700 Output Modify Option. 
0: r4p0 , 1 : r3p0. 
2ws_noack_int_clr |) [мо |150 | 2ws no ack response interrupt clear bit 
2ws noack int status | [во |150 | 2ws no ack response interrupt status 


жеге — [er [80 [ты [sb wesomme 7 | 
ЕТЕТІН ІС [ro [ты [кешен о | 
еме [ай [но [тю ЕС ОИ 
[aes [п [но [ты ЕЕ ЕЕ 
[mm [п [ro [mo [sem CS 


6.27.5.2.2 2WS_COMMAND 
Description: 2 wire serial system command register 


Pex [a зо [= [a [28 [25 [зн [а в [ж [ш [з [в [лт [л] 


Reserved 


Type 


2ws cmd cmd cmd cmd int_a 
2ws_data E n "n n ш ск 
[Tve ЕЛ [эч | a 


Field Name Type | Reset Description 
Value 
[2ws data | . data [15: T | 2ws data received or data need to be transmitted | data received or data need to be transmitted 


2ws busy 1'bO 2ws busy in exec commands, same with 
2WS CONTROL bit 2 

2ws ack 2ws received acknowledge value, same with 
м == CONTROL bit 1 
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2ws transmit acknowledge that need to be send 


6.27.5.2.3 2WS DIVIDORO 
Description: 2 wire serial system dividor registerO 


ЕІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


2ws low dividorO 


2ws dividorO 


Name 
[воз o ее [8 [8 II ЕНЕНЕНЕНЕЕ 


1 


Field Мате Туре | Reset | Description 

Value 
2ws low. dividorO | [31:16] 16'h0 | 2ws clock low phase dividor [15:0], default is 0x40 
2ws dividoro [15:0] 16'h40 | 2ws clock dividor [15:0], default is 0x40 


6.27.5.2.4 2WS DIVIDOR1 
Description: 2 wire serial system dividor register 


Lm [sro o [2o [2r [29 [25 | s | |o |n [m | e [зв [зт [в 
Due mee 


Reserved 2ws low dividor1 


Reserved 2ws dividor1 


Pune | 
ЕГІ БЕНЕН | m | 
ІСЛЕСЕШЕЕЕСЕСЕСЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


sasa ssssswairr8 
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2ws low. dividor1 | [25:16] 10'h0 | 2ws clock low phase dividor [25:16], default is 0x0 
[qe [no [sm mew —_ — Т 


2ws. dividori [эб | RW |1080 | 2ws clock dividor [25:16], default is 0x0 


Note: 


Change the value of prescale register only when the w2s_control[4] bit is cleared and 
no need clock duty ratio modify .Due to the structure of the I2C interface, the controller 
uses "4*SCL" clock internally. 


Example: PCLK = 26MHz, desired SCL = 100khz, 
prescale = 26MHz/(4*100khz) - 3 = 62 (dec) = Зе (hex) 
Reset value : 0x40 


6.27.5.2.5 2WS RST 
Description: 2 wire serial system reset register 


0x0010 2ws system reset register (Reset 0х0000 0000) 2WS RST 


en farf 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi | 20/19/18 |17 | 16 | 


Reserved 


Reserved 


Field Name Type | Reset Description 
Value 


[31:1] ya 31'h0 | Reserved | 
R/W Write with bit O set 101 1 will reset the 2ws module, it 
will reset 2VS_CMD_BUF апа 2WS COMMAND 
registers, and flush command buffer. 


6.27.5.2.6 2WS СМО ВУЕ 
Description: 2ws system command buffer register 
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Fm [sro [2s [2 [2r [29 [25 [з [2 [22 [5 [29 | oll v [в 
C 


Reserved 


Field Name Type | Reset Description 
Value 


ма fro |30 [Reseved awraÑA 


2ws_cmd_buf [15:0] R/W 16'h0 Write command to this register will save the 
command to the command buffer. Read from this 
register after the commands are all finished will 
return the results of the corresponding commands. 
The format of the command and the return result is 
the same as i2c command register. 


6.27.5.2.7 2WS CMD BUF CTRL 
Description: 2 wire serial system command buffer control register 


2WS CMD BUF us 


0x0018 2ws command buffer control register (Reset 0x0000 0000) 


а аә а Гаа Гаа Гаара [аа еерее 
| Nee ML 


Reserved 


| Type | 


Field Name Type | Reset | Description 
Value 
2ws cmdbuf rptr | [15:12] 2ws command buffer read pointer 
2ws_cmdbuf_wptr | [11:8] 2ws command buffer write pointer 
2ws st cmdbuf [7:5] The state of 2ws command buffer state machine. 
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[Tes [no [ze [seme — — — — — — —] 
анаа н tar [rw [reo [SSCS 


Start to exec the command in the command buffer 
2ws_cmdbuf_en (00 | RW |o | Enable the command buffer mode 


6.27.6 Application Notes 


List all data formats. Detail the programming flow for the module. For different speed mode, please рау 
attention to w2s dividorO and w2s dividor1 registers according to frequency of PCLK. For fast mode 
and high speed mode, command buffer mode is recommended. 


e Standard mode; a single master operation; a master-transmitter addressing a slave 
receiver with a 7-bit address; single common mode 


wes rst = 0x0000; // 
w2s dividorü = 0x0040; // 
w2s dividor1 = 0x0000; // 
w2s control = 0x0018; // 2ws еп = 1;2ws іе = 1 
w2s command- 0x9C25; // 1001110 0 00100101 
// ADDRESS уу S W lack 
w2s command- 0хҒЕО5; / 11111110 0000 0101 
// DATA 
w2s command- OxFE15; // 11111110 0001 0101 


// DATA P 


Ф Fast mode; a single master operation; combined format; 7-bit address; common 
buffer mode: a burst of 16 commands is written to the buffer 


wes rst = 0x0000; // 
w2s dividorO = 0x0040; // 
w2s dividori = 0x0000; // 
w2s control = 0х0098; // noack int еп-1; 2ws en-1;2ws іе=1 


w2s cmd buf сій = 0x0001; // 2ws cmdbuf еп=1 
w2s cmd buf - 0x9C25; 
w2s cmd buf - 0x2005; 
w2s cmd buf = 0х9015; 
w2s cmd buf = 0x001B; 
w2s cmd buf = 0x9C25; 
w2s cmd buf - 0x2005; 
w2s cmd buf = 0х9015; 
w2s cmd buf = 0x001B; 
w2s cmd buf - 0x9C25; 
w2s cmd buf = 0x2005; 
w2s cmd buf = 0х9015; 
w2s cmd buf = 0x001B; 


// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, WR command 
// write to command buffer, RD command 
V1.0 


Spreadtrum Communications, Inc., Confidential and Proprietary 624 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


w2s cmd buf - 0x9C25; // write to command buffer, WR command 
w2s cmd buf = 0x2005; // write to command buffer, WR command 
w2s cmd buf = 0х9015; // write to command buffer, WR command 
w2s cmd buf = 0x001B; // write to command buffer, RD command 
w2s cmd buf сій = 0x0003; // 2ws cmdbuf еп=1; 2ws_cmdbuf_exec=1 


Get interrupt when all commands in command buffer are complete 


w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 
w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = 0x001B; // read from command buffer, RD command 
w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 
w2s cmd buf = 0х9С00; // read from command buffer, WR command 
w2s cmd buf = 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 


If all commands in command buffer are write commands, no need to read command 


buffer 

w2s cmd buf = 0x2005; // write to command buffer, WR command 

w2s cmd buf = 0х9015; // write to command buffer, WR command 

w2s cmd buf = 0х001В; // write to command buffer, RD command 

w2s cmd buf сій = 0x0003; // 2ws cmdbuf еп=1; 2ws_cmdbuf_exec=1 
w2s cmd buf - 0x2000; // read from command buffer, WR command 
w2s cmd buf = 0х9000; // read from command buffer, WR command 
w2s cmd buf = OxXX1B; // read from command buffer, RD command 


6.28 Keypad Interface 


Base Addr Range Addr Map Description 


0x4025 0000 - 0х4025 FFFF Keypad (64KB) 
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6.28.1 


6.28.2 


6.28.3 


V1.0 


Overview 


Here Keypad means "keypad controller" which is one APB device in ARM system. The 
keypad controller scans the external "key matrix" whose maximum size is 8 rows x 8 
columns. It scans the "key matrix" row by row and checks the keys of the row one by one. 
There are at most four keys "pressed". "released" status can be detected in the same time, 
which is the so called “multi-key detection". On the other hand, one pressed key can 
generate multi interrupts periodically to software and this mode is named the "long key" 
mode. 


For the reason that the external "key matrix" is pure mechanical, if the geometric shape 
constituted by any three “pressed keys” is a “right-angled triangle “, the keypad controller 
will detect another “inductive pressed" key. For example, if key 1 (x1, y1), key 2 (x2, y2), 
key 3 (x1, y2) are pressed then the key 4 (x2, y1) will also be detected as the "pressed" 
key. The keypad controller will check the geometric shape constituted by the three 
"pressed keys" and if above condition is detected one "error" status will be reported to 
software, which should discard current error multi-keys combination. 


Finally, low power of the keypad controller is very important. If the controller finds that 
none key is pressed in the specific time, the clock of most logic inside the controller will be 
disabled to save power and controller goes into the sleep mode. In the sleep mode 
controller will be sensitive to any change of the “key matrix”. In other words, any key's 
press or release will wakes up the controller to scan the "key matrix". 


Features 

Ф Support maximum 8 row x 8 column key matrix and size is programmable 

ө Support at most four keys detection under "multi-key" mode 

Ф Support "long key" or "single key" mode for any pressed key 

e Support “right-angled triangle" geometric shape detection for the pressed keys 
Ф Support sleep mode to save power 

Ф Support programmable "de-bounce" time for key's press and release 

ө Support programmable ИО polarity 

@ Support programmable scan speed 


Signal Description 
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VDD PAD 
PAD ? (Internal 
(Internal ; | АС РаПирв) 
tput buf 2 
в ИЕ: i š 
>| L Keyout 0 x > x > > м4 >” > 
>| А Кеуош 1 x^ > >“ > y м4 >” x^ 
+ Кеуош 2 > x > > > > x4 Ж“ к 
a а Matrix 
Controller i Keyout 3 > »4 »4 »4 »4 > ve Y^ 
>| Ki Keyout 4 X x > > > м4 >” >? 
„| 4 Keyout 5 x x > > > > >” x 
ы Кеуош 6 > »4 x4 x4 y7 x4 >” d 
Keyout 7 ^ 4 4 4 2 4 А >” 
i >| y > > > > > > y 
so =E ГЕ am etl go Бе == 
еее |Ë 
< < м x м х м м 
Ғідиге 6-63 Keypad connection with external key matrix 


The above diagram shows how to interface the keypad controller and the key matrix with 
pad internal pull-up resistance when the key matrix is 8 rows x 8 columns. For key matrix, 
the input is keyout 0 ~ keyout 7 and the output is the Кеуіп 0 ~ keyin 7. Every keyout signal 
can be enabled or disabled. The keyout signal will be forced to be “low level” when it is 
enabled and only one keyout should be enabled at any time during scanning. 


key pressed 


ә? ира 


debounce time 


debounce time 


key pressed status 


keypad IRQ 


key pressed IRQ 


key released IRQ 


Figure 6-64 Single-key mode 
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debounce time 


debounce time 


Кеу0 pressed status 


long key cycle time 


keypad IRQ 


Кеу0 pressed IRQ 


long key на long key шо” long key A 


Figure 6-65 Long-key mode 
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Кеу0 ргеззеа 


— iil А 


debounce time 
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Кеу0 pressed status 
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Ш И 
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Кеуі pressed status 


keypad IRQ 


Кеуі pressed ТУА 
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6.28.4 


6.28.5 


Figure 6-66 


Multi-key mode 


Function Description 


APB 
read 
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Interface 


APB 
write 


Clock 
domain 
sync 


Key Value Assignment 
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Figure 6-67 


Control Registers 


6.28.5.1 Memory map 


me — [|= — 


V1.0 


Keypad controller diagram 


RTCCLK domain ————* 
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0x0010 KPD INT CLR Keypad INT clear register 
0x0018 KPD POLARITY | Keypad VO polarity control register | | Keypad VO polarity control register | polarity control register 


0х001С | KPD_DEBOUNCE_CNT Keypad de-bouncing time configuration 
register 

0x0020 KPD_LONG_KEY_CNT Keypad long-key time configuration 
register 


Spreadtrum Communications, Inc., Confidential and Proprietary 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


629 of 1554 


ӨБЕЗШІШІ | SC9832 Device Specification 


Doae [tenon ws 

0x0024 | KPD SLEEP CNT Keypad sleep wait time configuration 
register 

0x0028 KPD CLK DIVIDE CNT Keypad scan clock division coefficient 
register 


6.28.5.2 Register Descriptions 


6.28.5.2.1 KPD CTRL 


Fm [sro [2 [2 [27 [29 [25 [э [з [2 [= [09 [9 [в [v [в 


KPD KPD KPD KPD KPD KPD KPD KPD 
Reened T+ ROW ROW ROW ROW ROW ROW ROW 
7@E бЕ 5-Е 4Е ЗЕ 2Е 1Е 0Е 
М М М М М М М М 
m шеке сете ЕС [nr [o [вм [mw m 
O meme ttf LLL 


е е е е н оо а е а а а 
КРО КРО КРО КРО КРО КРО КРО КРО КРО КРО КРО 
T COL COL COL COL COL COL COL Reawad . COL . COL . COL 
TE 6E БЕ s ЗЕ 2Е к ШЕ 6Е|БЕ|4Е 
М М М 


Field Мате R/W | Default | Description 
Value 


Lees [own бше — — — — — 
[ re [e [mm | — — |] 
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KPD COL6 EN [14] Enable bit for column 6 
KPD COL5 EN [13] Enable bit for column 5 
КРО COL4 EN [12] Enable bit for column 4 
KPD COL3 EN [11] Enable bit for column 3 
KPD COL2 EN [10] Enable bit for column 2 
KPD COL1 EN [9 IRA | 151 | Enable bit for column 1 
KPD COLO EN [B] |ВЛМ(|ТЫ | Enable bit for column 0 
PT ай рю mr: у. 


КРО LONG KEY E | [2] R/W | 160 When set to 1, keypad can enter long key mode if 
N a key is pressed for a long time 
KPD SLEEP EN [1] R/W | 160 When set to 1, the keypad can enter sleep mode if 
there is no key press for a certain time. The scan 
will stop until there has a press pulse. 
8 1750 


Keypad global enable signal. Set to1 will make 
whole keypad work by generate the clk_en signal 
to do scan and other process. 


Notice: port signal kpd eb directly generates 
RTCLK clock gating. 


6.28.5.2.2 KPD INT EN 
0x0004 Keypad interrupt enable 


Be farf 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi | zo | 1 | 18 | 17 | 16 | 


Reserved 


N N N N N N N N N N N N 
тәш [ч [к= [чч CR aw [= ECC [= [нч [яи [ки 
ЕЕ e С Е ОС ОСИ ОВС ОС СВ С СЕ te 


p ena ‚ h ee 


KPD4_LONG_ | [11] Keypad long-key interrupt 
KEY_INT_EN enable for No.4 
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КРОЗ LONG - 
KEY INT EN 


= 
z 


Keypad long-key interrupt 
enable for No.3 


KPD2 LONG _ 
KEY INT EN 


Keypad long-key interrupt 
enable for No.2 


KPD1 LONG 
KEY INT EN 


= 
z 


Keypad long-key interrupt 
enable for No.1 


= 
z 


KPD4 RELEA 
INT EN 


= 
z 


Keypad release interrupt enable 
for No.4 


KPD3 RELEA 
INT EN 


Keypad release interrupt enable 
for No.3 


= 
z 


KPD2 RELEA 
INT EN 


Keypad release interrupt enable 
for No.2 


KPD1 RELEA __ 
INT EN 


= 
z 


Keypad release interrupt enable 
for No.1 


KPD4 PRESS_ 
ІМТ ЕМ 


= 
z 


Keypad press interrupt enable 
for No.4 


KPD3 PRESS_ 
ІМТ ЕМ 


= 
z 


Keypad press interrupt enable 
for No.3 


KPD2_PRESS_ 
INT_EN 


= 
z 


Keypad press interrupt enable 
for No.2 


KPD1_PRESS_ 
ІМТ ЕМ 


Keypad press interrupt enable 
for No.1 


ЖЕР 


= 
z 


6.28.5.2.3 KPD INT RAW STATUS 
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0x0008 Keypad interrupt raw status KPEDINT RAW m 


Гая я Га Г Га [а Га а Га eee 


Reserved 


| m e [em [n [em [n [p e pm [же [е] 


| | ша |н ор ава O 


KPD4 LONG | [11] R/W Keypad long-key interrupt for 
KEY_INT ы 

KPD3_LONG_ | [10] 
KEY_INT 

KPD2_LONG_ 

KEY_INT 


Keypad long-key interrupt for 
No.3 


Keypad long-key interrupt for 
No.2 


KPD1_LONG_ 
KEY_INT 


"NN e 
"NN e f 


Keypad long-key interrupt for 
No.1 


Keypad release interrupt for 
No.4 


"rx 
"m Keypad release interrupt for 
mL 


No.3 


Keypad release interrupt for 
No.2 


KPD2 RELEA 


KPD1 RELEA 
INT EN 


Keypad release interrupt for 
No.1 


Keypad press interrupt for No.4 


KPD4 PRESS _ 
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КРОЗ PRESS | [2] R/W Keypad press interrupt for No.3 
INT 
KPD2 PRESS_ коо LEE Keypad press interrupt for No.2 
INT 


KPD1_PRESS_ " TT Keypad press interrupt for No. 1 
INT 


6.28.5.2.4 КРО INT MASK STATUS 


КРО INT MASK STA 
TUS 


| Bt [sto | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi | 26 | 19 18 | 17 | 16 | 


Reserved 


0х000С Keypad interrupt mask 


L3 


NT | NT | NT | NT 
"үк | e С С [чч CR [к= [= ECC [= [н [яи [ки 


Чап R/W Reset Description 
Value 
OONN | а: р 0-0, 


KPD4_MASK_LONG [11] R/W No.4 keypad long-key 
ы е и 
KPD3_MASK_LONG [10] R/W No.3 keypad long-key 
ана ome e 
KPD2_MASK_LONG R/W No.2 keypad long-key 
шсш əц.. 
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KEY INT interrupt masked by long-key 
interrupt enable. 


KPD4 MASK RELEA No.4 keypad release interrupt 
INT masked by release interrupt 
enable. 


ES 


KPD3 MASK RELEA 
INT 


No.3 keypad release interrupt 
masked by release interrupt 
enable. 


KPD2 MASK RELEA 
INT 


No.2 keypad release interrupt 
masked by release interrupt 
enable. 


KPD1 MASK RELEA 
INT EN 


No.1 keypad release interrupt 
masked by release interrupt 
enable. 


KPD4 MASK PRESS _ 
INT 


No.4 keypad press interrupt 
masked by press interrupt 
enable. 


KPD3 MASK PRESS . 
INT 


No.3 keypad press interrupt 
masked by press interrupt 
enable. 
KPD2 MASK PRESS _ 
INT 


— 
— 
— 


No.2 keypad press interrupt 
masked by press interrupt 
enable. 
KPD1 MASK PRESS _ 
INT 


No.1 keypad press interrupt 
masked by press interrupt 
enable. 


6.28.5.2.5 KPD INT CLR 
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Fm [sr [2 [2 [27 [29 [25 Га [5 [ 2 Га [09 | е [ v [ | 


Reserved 


me [ш pee pw pe e [m n pm [н n |n 


| o o [eum | ЕЕ ГАНБЫ ГЕН 


KPD4_LONG_ 
KEY_INT_CLR 


KPD3_LONG_ 
KEY_INT_CLR 


KPD2_LONG_ 
KEY_INT_CLR 


KPD1_LONG_ 
KEY_INT_CLR 


KPD4 RELEA 


INT CLR 


KPD3 RELEA 


INT CLR 


KPD2 RELEA | 


INT CLR 


KPD1 RELEA 


Write 1 to this bit will clear the 


No.4 key long-key interrupt raw 
status. 


Write 1 to this bit will clear the 
No.3 key long-key interrupt raw 
status. 


Write 1 to this bit will clear the 
No.2 key long-key interrupt raw 
status. 


Write 1 to this bit will clear the 
No.1 key long-key interrupt raw 
status. 


Write 1 to this bit will clear the 
No.4 key release interrupt raw 
status. 


Write 1 to this bit will clear the 
No.3 key release interrupt raw 
status. 


Write 1 to this bit will clear the 
No.2 key release interrupt raw 
status. 


[4] Write 1 to this bit will clear the 
No.1 key release interrupt raw 
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KPD4 PRESS _ Write 1 to this bit will clear the 
No.4 key press interrupt raw 
INL SER status. 


КРОЗ PRESS. Write 1 to this bit will clear the 
No.3 key press interrupt raw 
БН status. 


KPD2_PRESS_ Write 1 to this bit will clear the 
No.2 key press interrupt raw 
INT DER status. 


KPD1_PRESS_ Write 1 to this bit will clear the 
No.1 key press interrupt raw 
NT pR status. 


6.28.5.2.6 KPD_POLARITY 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


KPD_COLUMN_POLARITY KPD_ROW_POLARITY 


Peset Ea С RE Сш ш Е Е сы TET e н D 


ss Pp oem 


KPD COLUMN | [15:8] 8'hFF Column input xor with this value 
to generate the internal column 

POLARITY input. This register is used to 
control the column input 
polarity. 

KPD_ROW_ [7:0] 8'hFF Internal row output xor with this 
value to generate row output. 

РОБАНИҮ This register is used to control 
the row output polarity. 


6.28.5.2.7 KPD_DEBOUNCE_CNT 
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0x001C Key press and release de-bounce time control register ААА 


EE АЕ БЕ Е ЕЕ Е Е ЕС Е Е 


Reserved 


KPD_DEBOUNCE_CNT 


me вме | 
L'IENEN KNEE КЯКЯКИКЕКАШИ 


Reset Description 
Value 


m ың e o г 7 НИИ 


KPD_DEBOUNCE_CNT [15:0] 1610080 Counter for de-bounce time 
It is the function of scan array 
size and clock divider 
number. 

Default value: 165ms when 

clk_divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array. size 
/(32.768/(clk div nu 
т--1)) 


6.28.5.2.8 КРО LONG KEY СМТ 


0х0020 Long key time control register ME 


| em [sr ioo | 29 |za | 27 | 26 Los | 24 | 28 | 22 | 21 | 20 | 19 |18) T | 18. 


Reserved 


KPD LONG KEY CNT 


ІІ 
mesaj o Jo se [Tr r r r e o oo e To 


(Nam R/W Reset Description 
Value 


[— ea [no — 1e — eee — — —] 
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КРО LONG KEY ONT | [15:0] R/W 16'h0400 Counter for long key time 
It is the function of scan array 
size and clock divider 
number. 

Default value: 1.34s when 

сік divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array. size 
/(32.768/(clk div nu 
т--1)) 


6.28.5.2.9 КРО SLEEP СМТ 


0х0024 Counter for enter sleep mode enable(from no key press) KPD_SLEEP_CNT 


| Bt [sto | 29 | 20 | 27 | 26 | 25 | 26 | 23 | 22 | 21 | 20 [№ | 8 | 17 | 16 | 


Reserved KPD_SLEEP_CNT 


KPD_SLEEP_CNT 


KPD_SLEEP_CNT —— 2... 0] 231080000 Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Y(ms)=(x+1)/32.768 


6.28.5.2.10 KPD_CLK_DIVIDE_CNT 
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0x0028 Keypad scan clock divider coefficients configuration register. CPD CEK ПИРЕ N. 


ера [ев Га Г Га я Га а Га Г eee 


Reserved 


Reserved KPD_CLK_DIVIDE_CNT 


к. М — 
re С Ee Ee С С С С С С o С С [e [o] 


Reset Description 
Value 


KPD_CLK_DIVIDE_CNT | [7:0] s 
RTCLK (32.768 kHz) used for 
keypad. Can slow down 
keypad's work speed. 

The RTCLK will be divided 
(cnt + 1) times 


6.28.5.2.11 KPD KEY STATUS 
|Ox002C | | oxo02c 7 | Keypad keys status register. КРО КЕҮ | KPD KEY STATUS | 


EXEIEJEIEIEREIESEIERETEREIEREERES 


D3 
_ KPD4 | г. СМ a KPD4 | ~ CN |. КРОЗ_ Pe CN ы: KPD3 | E CN 
Y EY 
S 
TS T 


[we [roles EM ә (| ю | 
"= Limuma ОО 


Е СНК ЕЕЕ ЕЧ КӨЕК RCM ГЕ 


р 
_К | KPD2_ om CN | № | KPD2 ы CN | К | KPD1_ROW_CN KPD1_COL_CN 
EY EY T T 
5 5 


e | ro | е M с о) о |ю)| ю , 
Еа нен A n 
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-p ep 
Value 
Wee С СО СО eterne 
eese rna 
ШЕННЕН ЛЕН ЛЕН БЕНЕН С ООО 
rocco om [map 8 foon СТИ 
мәлеезе [mo [e |0 ГИ 
ШЕТЕЛ [mam | [ып [езшш _ 
ъ= | em 
зоот _ [шш [к [гип [зөт 
СЕ [ы к [e СЕ 
eese _ [ша e [гып ueterem —_ 
О СС | gem 
зоот [ш [e [ып СТИ 
БЕДЕ [m [e e СЕТИ 
esee [es [e [тп [ешш _ 


KPD FOUR KEY CROSS | [3] Set to 1 indicates that when 4 
keys are all pressed, these 
keys can be constructed into 
right-angled coordinate 

KPD1 COL CNT [2:0] в | 3'b111 No.1 key column coordinate 


6.28.5.2.12 KPD SLEEP STATUS 
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0x0030 Keypad sleep status register КРО SLEEP _ е 


Гая я Га Г Га [а Га а Га Ге Ге [7 


Reserved 


— Е 


EX 


KPD SLEEP STS Set to 1 shows keypad is in 
sleep state, 0 shows in 
common scan state 


6.28.5.2.13 КРО DEBUG STATUS1 


0x0034 Keypad debug status1 register KED DEBUG е 


| ei [sr | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lo | 17/16, 


Reserved 


- i i i ka sa ВИ 


É 


ате |en [sw — [reservas 
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KPD_ROW_CNT — 8] Current scanning Loc 0ННИИЙ column 
coordinate 


KPD COL CNT — 4] Current scanning cc EE row 
coordinate 


KPD KEY VALUE ee un Keypad scanning flag, active 
high. 


6.28.5.2.14 KPD DEBUG STATUS2 


0x0038 Keypad debug status2 register KPD_DEBUG zie 


а [ee Га а [ese [ea [ee Гере 


KPD_KEY4_STATE 21 KPD_KEY3_STATE 


KPD KEY1 STATE 


[Reset ë EROJA  ЕЕНЕНЕНЕНЕВ 


[emo o em — 


Kpd key4 __ [28:24] 57500001 Key state 4 FSM's state 
state The same as above 
-GN key3_ [20:16] 5'600001 Key state 3 FSM’s state 
state The same as above 
— key2 __ [12:8] 57500001 Key state 2 FSM's state 
state The same as above 
| [pm |60 (gqee | 
Кра key! _ [4:0] F 5'600001 Key state 1 FSM’s state 
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00001: release state 


00010: press de-bounce state 


00100: press state 


01000: release de-bounce state 


10000: release busy state 


6.28.6 Application Notes 
6.28.7 Clock enable 


There are two clock inputs for keypad controller: clk rtc and APB PCLK. Before enable 
keypad controller to work these two clocks should be enabled. Please refer to the 
0x402e 0000 register (GENO in APB global register) 


RTC KPD EB Clock rtc enable for keypad 
0: Clock rtc will be off for keypad use. 
1: Clock rtc will be on for keypad use. 


Keypad access enable 


0: The peripheral clock (PCLK) of keypad controller will be 
off so its control registers cannot be accessed by MCU. 


1: MCU can read or write keypad control registers. 


6.28.8 KPD configuration 


Please assure the right "keypad matrix size", “row in/out polarity", "key de-bounce time", 
and "int enables". 


Also set the keypad controller works under the “sleep mode" by enable the “КРО CTRL" 
register bit[0] can save power. 


6.29 PWM 


Base Addr Range Addr Map Description 


0х4026 0000 ~ 0х4026 FFFF PMW (64KB) 


6.29.4 Overview 
Тһе PWM can output 0926- 10096 duration waves for kinds of applications. 


6.29.2 Features 


e Support clock pre-scaling, from 1 to 256; 
e Support configurable duty ratio, it can cover 096- 100956; 


6.29.3 Function Description 
A PWM functional block diagram is shown below. 
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— CLK y. Div |! Duty/Mod --» Tone PWM OUT s: 


рева Aint онч 


Regs 


APB 


Figure 6-68 PWM Block Diagram 


A PWM timing diagram is shown below. 


CLK | 
Prescaled | 
CLK Шешен ЕВ Е теа кезен E ене анны Г: Qe 
| 
PWM | 
| » Duty > = 
І | 
| | 
La Mod > 


| Duty Ratio = Duty/Mod 


Prescaled | 
GEK: ы шл L3 dep qul BaP des qui, Jut JL ЫЫ tage =... 
Tone 
CEK = у-ү И =s. [| АА м ы 
T CLK P T Р ^ T 
one one attern one 
! (326$) , 
PWM 
Tone 


+ 


PWM_OUT 


Figure 6-69 PWM Timing Diagram 
If pre-scale register is P, and mod counter register is M, and duty cycle register is О, 
then output period To is Ток * (P+1) * (M+1), and active output period Tact is Ток * 
(P+1) * D, and duty ratio is D/(M+1). 

6.294 Control Registers 


6.29.4.1 Memory map 


Offset 
Шыны [Neme Demo | 
0x0000 PWMx_PRESCALE /PWMxprescale = | /PWMxprescale = | 


0x0008 PWMx_DIV РУ/Мх tone divider 
0x000C PWMx PAT LOW PWMXx pattern low bits 
0x0010 PWMx PAT HIGH PWMXx pattern high bits 
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6.29.4.2 Register Descriptions 


6.29.4.2.1 PWMx_PRESCALE 
Description: PWM prescale coefficient for work clock. 


0x0000 Р\ҮМх prescale coefficient PWMx_PRESCALE 


cage is СЕ ists ОЗ В Е es mir 


PW 
Мх_ PWMx_PRESCALE 
EN 
м ми (A | 


Field Name Type | Reset | Description 
Value 


PWMx BUSY [15] тво PWM status 
0- idle; 
1- busy. 


с [иа] |RO feno [Reseved sas 


PWMx_EN R/W | 1180 РУ/Мх enable 
0: disable; 
1: епаЫе. 


PWMx_PRESCALE | [7:0] РМ/Мх prescale coefficient. 


6.29.4.2.2 PWMx_CNT 
Description: PWM counter. 


Ж ИЕА ЕЖЕ EET ЗВ a a ИЯ ЕЗ es Л 
мэ) ерл | мыс 


PWMx_DUTY PWMx MOD 


Type RW R/W 


Field Name Type | Reset | Description 

Value 
PWMx_DUTY [15:8] PWMx duty counter. 
PWMx MOD [7:0] PWMx mod counter. 


6.29.4.2.3 PWMx_DIV 
Description: PWM tone divider. 
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IERI ise ea e pa as a m e] 
ы... —  — ___._ | 


PWMx_DIV 


еее | 15 


ЕЕ ЕА ЕЕЕ ЕЯ 
ЕИ p pepr 
Value 


PWMx_DIV [15:0] 16'h0 | PWMx tone divider. 


6.29.4.2.4 PWMx_PAT_LOW 
Description: PWM pattern low part. 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 
ruw—w—rr 


PWMx_PAT_LOW 


С [° [e [5 [° [° 


ЕНЕЛЕР, q suka 
== [EET И 
Уаіше 


PWMx РАТ LOW | [15:0] 1680 | PWMx pattern low part. 


6.29.4.2.5 РММх РАТ HIGH 
Description: PWM pattern high part. 


ШІНЕСЛЕЛЕСЕЛІКШЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
e| ннн 


PWMx_PAT_HIGH 


тен KRK ERES 


оо јо [о [о [о [о [ооо о 
== p al еж 
Value 


PWMx_PAT_HIGH | [15:0] 16Һ0 | PWMx pattern high part. 


6.29.5 Application Notes 
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6.30 GPIO 


Вазе Адаг Вапде Addr Мар Description 


SC9832 Device Specification 


0х4028_0000 ~ 0x4028_FFFF СРО (64KB) 
0x4003_8180~0x4003_81FF Analog GPIO 


For GPIOO~GP10255 (16 gpios for one address): 


GPIOO ~ GPIO15 0x4028 0000 
GPIO16 ~ 0x4028 0080 
СРІОЗ1 

GPIO32 ~ 0x4028_0100 
GPIO47 

GPIO48 ~ 0x4028_0180 
GPIO63 

GPIO64 ~ 0x4028 0200 
GPIO79 

СРІО80 ~ 0x4028 0280 
GPIO95 

GPIO96 ~ 0x4028 0300 
СРІО111 

GPIO112 ~ 0x4028 0380 
GPIO127 

GPIO128 ~ 0x4028 0400 
GPIO143 

GPIO144 ~ 0x4028 0480 
GPIO159 

GPIO160 ~ 0x4028 0500 
GPIO175 

GPIO176 - 0x4028 0580 
GPIO191 

GPIO192 ~ 0x4028 0600 
GPIO207 

СРЮ208 ~ 0х4028_0680 
GPIO223 

GPIO224 ~ 0x4028 0700 
GPIO239 

GPIO240 ~ 0x4028 0780 
GPIO255 


GPIOO0-239: come from external pad, refer to chip pin list; 
GPIO240: usbd vm; 

GPIO241: usbd vp; 

GPIO242: usbd id; 

GPIO243: usbd se0 wakeup; 
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GPIO244-255: reserved; 


For analog GPIOO~GPIO15: 
А СРІО0: LCM CABC 
A GPIO1: EXT XTL ENO 
A GPIO2: EXT. XTL ЕМІ 
A GPIO3-15: reserved 


6.30.1 Overview 


The GPIO module provides up to 199 GPIO pins of MCU. However, many of the pins are 
multiplexed with other functions and system design trade-off must be exercised on 
selecting them. All the GPIO pins can be programmed to be either input or output. When in 
input mode, they can be programmed to trigger interrupt to the MCU. 


6.30.2 Features 


6.30.2.1 GPIO 

€ positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 
low level detect and interrupt generate 
interrupt mask 
interrupt clear 
input data sample or mask 
output data or mask 
level interrupt generate at system powerdown 
change level detect conditions at arbitrary time 
different interrupts happen 
change edge detect conditions 


6.30.3 Function Description 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 649 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC9832 Device Specification 


APB APB 


BUS INTERFACE — —-? GPIO 
Regs 


INT 


ARM 
Core 


Fig 1 GPIO block diagram 


As the above diagram shows, SW communicates with GPIO module on both Die by APB BUS. 
When the module has received active input signals, interrupts will be created to notify ARM core. 


6.30.4 Control Registers 


6.30.4.1 Memory тар 


Table 1 GPIO Control Register Address Map 


OTIS ЕЕ 
is, [m шош | 
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6.30.4.2 Register Descriptions 


6.30.4.2.1 GPIODATA 
Description: GPIO bits data register 


Lm [seo [2 [2 [2 [29 [25 Га [ 5 [2 Га [ 9 | s [e [ v ое 
ъ= == hI 


Reserved 


IEEE PoE Е ЕВ ЕВ АС ЗЕ eee 


GPIODATA 


ЛЕНЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕЛЕНЕНЕНЕН 


eta Type | Reset Description 

Value 
[вая [ww [rero 
GPIODATA [15:0] | RW |1680 |GPIO bits data input 


6.30.4.2.2 GPIODMSK 
Description: GPIO bits mask register 


0x0004 (reset 0х0000 0000) GPIODMSK 


| ei [sr [30 | 29 |za | 27 | 26 | 25 | 24 bos | 22 | 21 | 20 | 19 Loo | T | 18. 
Name РЕ 


Reserved 


ate Type | Reset | Description 
Value 


ма "RO |169 [Reseved ss 


GPIODMSK |[15:0] 16'h0 | GPIODATA register can be read/write if GPIO DMSK 
set “1” 


6.30.4.2.3 GPIODIR 
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Description: GPIO bits direction register 


0x0008 (reset 0х0000 0000) GPIODIR 


| Bt [st 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20/19/18 |17 | 16 | 
E /- — ) |— ) | | 


Reserved 


GPIODIR 


LIEN 


БЕЗ ИЕЛ ЕЧ ДБ | ЕЕ | ЗВ В ISI RU 
Name] ев 2. 


eld Type | Reset Description 
Value 
[ Tena [но [ww 
GPIODIR [15:0] R/W 1610 “1” configure gpio bits to be output 
“0” configure gpio bits to be input 


6.30.4.2.4 GPIOIS 
Description: GPIO bits interrupt sense register 


0x000C (reset 0x0000_FFFF) GPIOIS 


| em [sr ioo | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lio | T | 18. 
Name ООО 


Reserved 
т» РЕ 
| reset ШЕШ ЕИ И ЕКЕ АКИ ИЕ И t] ШЕ ОИ 
ЕС ЕЕ ЗЕ ОЗ Е ЗВ ЕЛ ИЕ ИЕ ЕКИ И 


GPIOIS 


ate Type | Reset Description 
Value 


ма [RO fieno | Reseed || 


GPIOIS [15:0] R/W 16'hFFFF | “1” detect signals level 
“0” detect signals edge 


6.30.4.2.5 GPIOIBE 
Description: GPIO bits both edges interrupt register 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 652 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


Fm [s [2 [2 [2 [2 [5 [5 [ 8 T2 Га [9 | [зв [лт | 
эе ООО 


Reserved 


ate Туре | Reset | Description 
Value 


[ Tena [во [ем 
СРІОІВЕ [15:0] R/W 16'h0 “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
GPIOIEV 


6.30.4.2.6 GPIOIEV 
Description: GPIO bits interrupt status register 


0x0014 (reset 0х0000 FFFF) GPIOIEV 


ШИЕ i G ЕЛЕНЕ ES Е СВ ERUIT 
| MO 


Reserved 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 
| Name | GPIOIEV 
L1 


ate Type | Reset Description 
Value 


ма [Rro fieno | Reserved (| 


GPIOIEV [15:0] R/W 16'hFFFF | GPIO bits interrupt event register: 
“1” high levels trigger interrupts, 
“0” low levels trigger interrupts. 


6.30.4.2.7 GPIOIE 
Description: GPIO bits interrupt enable register 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Dae — — m — 


Reserved 


ate Type | Reset | Description 
Value 


| site) [Ro |1690 [Reseed s ( | 


GPIOIE [15:0] R/W 1610 GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“О” corresponding bit interrupt isn’t enabled 


6.30.4.2.8 GPIORIS 


Description: GPIO bits raw interrupt status register, and it reflects the status of interrupts 
trigger conditions detection on pins (prior to GPIOMIS) 


0x001C (reset 0x0000_0000) GPIORIS 


| ei [sr ioo | 29 | 28 | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 19 Lo | 17/16, 
С д, | ` 


Reserved 
me ОО 
Peset  ЕНИИЕИЕКИЕКИЕКИЕНЕ ИЕН ИЕ U P 
ЕСЛЕЛЕЛЕЛЕНЕЛЕЛЕНЕЛЕЖЕНЕШЛЕЛЕЛЕШЕШЕЯ 


| Name | GPIORIS 
ЛЕЯКИКИКИКИЕЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ate Type | Reset | Description 
Value 


ма [Ro |160 [Reseved ||| 


GPIORIS [15:0] 1610 GPIO bits raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 
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6.30.4.2.9 GPIOMIS 
Description: GPIO bits masked interrupt status register 


0x0020 (reset 0х0000 0000) GPIOMIS 


| Bt [sto | 29 | 28 | zr | 26 | 25 | 24 | 23 | 22 | zi | 20/19/18 |17 | 16 | 


Reserved 


GPIOMIS 


ЛЕНЕНЕНЕНЕНЕНКИКИЕЛЕЛЕНЕНЕСЕЕЕНЕН 


Fr isu ЛЕ ЖЕЛЕЛЕЖЕЛЕИЕЖЕН 


ate Туре | Reset | Description 
Value 


rt [Ro |1690 [Reseved м | 


GPIOMIS [15:0] 16'h0 GPIO bits masked interrupt status register: 
"1" Interrupt active 
“0” interrupt not active 


6.30.4.2.10 GPIOIC 
Description: ОРІО bits interrupt clear register 


0x0024 (reset 0х0000 0000) GPIOIC 


| ei [sr | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 10 | T | 18. 


Reserved 


[Een ssa ess n aeter arm 


| Name | = 
[Reset] (мо 1 о1о [о {о {о {о {о1о о1о о1о оо 


ate Type | Reset | Description 
Value 


ПО [mes [mo [ew Reeves — — — — — — —] 


GPIOIC [15:0] WO 16'h0 GPIO bits interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 
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6.30.4.2.11 GPIOINEN 
Description: GPIO input enable register 


0x0028 (reset 0x0000_FFFF) GPIOINEN 


Br fsı | 20 | 29 | 28 | 27 | 25 | 25 | 24 | zs | 22 | 21 | 20 | 1 | ve | 17 | 16 
Name ООО 


Reserved 


Е mF 
L3 В КЗ В ИШ И ЕИ ЕИ ЕВ ЕИ ОЗ TC S 
ЕСНЕЛЕЛЕЛЕЛЕЛЕЛЕШЕ e a i 

O u (ХХ 


GPIOINEN 


L3 
н 
Pese | 


ate Туре | Reset | Description 
Value 


[ fema [so [ем 
GPIOINEN [15:0] RW 16'h0 GPIO input enable register: 

“1” input enable. 

“0” input disable. 


6.30.4.2.12 Related Clock & Interrupt control registers 


Table 2 Related Clock & Interrupt control registers 


0x2090_0214 | CTRLO APB clock Enable of total system 
0x2090 0218 | CTRL5 9 | 3 | Remap control 


GPIO interrupt status, using No.8 
0х8000 3000 | ARM INT STATUS interrupt for GPIO and No.24 interrupt 
for GPIOA 


0x8000 3008 | ARM INT. EN в | о |GPIO interrupt enable 
0x8000 300c | ARM INT. DIS в |0 |GPIO interrupt disable/clear 


O60000 зоо [ww INT STATUS [РА | — o  Awmemetsaus — 
[mene ss [aw rem [р | о ЕСІСГІТТГІ: ГЕННЕН 
[mene se [ая тз Jea | o [Айтен | 
[memoxe|cee — [m | 1 [шек 
meme oe [ADLAGEN — [Rh |__| APB coo Enable of GPIOA modu 
[meme 0024 [ADLAEAD_CWO [esu | o  Aremcommandregse — | 
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Les ЕТТТ [sues OU 
0х8200 0028 | ADI READ DATA | [31:0] | 0 | To obtain register value on analog die 


Ox8B00 0008 | GENO IB | о | APB clock Enable of GPIO module 
0x8B00 0008 | GENO [3 | | 0 |Pincontolregister bit 


6.30.5 Application Notes 


6.30.5.1 Programming Notes 
1) GPIOMIS is equal to GPIOIE & GPIORIS. 


6.31 APB Control Register 


Base Addr Range Addr Map Description 
0х7130 0000 ~ 0x713F_FFFF АРВ ВЕС 


[omen ume — — [Den O 
ССИ ЕИ ГТГ 
(аю [ars esser аре E6 bi sotrogisier wie ise. — | 
ию” [ars вая [АРВ ЕВ clear register wite ides — | 
оюн Гея [они есап ванн 
[om —  [wemerser [АРВ RST bit sotregiser ТІГІП | 
[omm [aes кетсін” [APB RST bi cear register, wte Tocar | 
[vam [use PHY TUNE [Deal estipionasteow. — | 
озин [use PHY TEST Е asteon 
сов use Pever ОО ЕО 
[mmc — AB sC ст [бы феи | 


6.31.1.1 АРВ_ЕВ 


[oo [2s [2s [27 [25 [25 [2« [5 [ 2 [әт [ж [s [9] 


e INT INT о 
reserved — a 
| = 
= 


| Type | 
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ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
а EE e 12С 12С 12С 12С І2С SPI SPI SPI 153 152 IIS1 IIS0 SIM 
2E 1E 0E e — fe 1 E S з 1 "3 Fi E — З : = 
B B B 


APB_EB 


Field Name Type Set/ Reset Description 
Clear Value 


кые ms no | oo ЕО 


INTC3 EB [22] RW S/C 0x0 INTC3 Enable. Active High; 
0 : Disable INTC3 Controller; 
1 : Enable INTC3 Controller; 
RW S/C 0x0 


INTC2_EB [21] INTC2 Enable. Active High; 
0 : Disable INTC2 Controller; 
1 : Enable INTC2 Controller; 


INTC1 Enable. Active High; 
0 : Disable INTC1 Controller; 
1 : Enable INTC1 Controller; 


INTCO Enable. Active High; 
0 : Disable INTCO Controller; 
1 : Enable INTCO Controller; 


INTC1 EB [20] 
INTCO EB [19] 


i 


AP Clock controller Enable. Active 
High; 

0 : Disable AP Clock controller 
Controller; 


1 : Enable AP Clock controller 
Controller; 


0x0 UARTA Enable. Active High; 
0 : Disable UART4 Controller; 
1 : Enable UART4 Controller; 


UARTS Enable. Active High; 
0 : Disable UART3 Controller; 
1 : Enable UARTS Controller; 


UART2 Enable. Active High; 
0 : Disable UART2 Controller; 
1 : Enable UART2 Controller; 


UART1 Enable. Active High; 
0 : Disable UART1 Controller; 
1 : Enable UART1 Controller; 


UARTO EB [13] UARTO Enable. Active High; 
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0 : Disable UARTO Controller; 
1 : Enable UARTO Controller; 
l2C4 ЕВ [12] RW S/C 0x0 I2C4 Enable. Active High; 
0 : Disable І2С4 Controller; 
1:Enable 12C4 Controller; 
1263 ЕВ RW S/C 0x0 I2C3 Enable. Active High; 
0 : Disable 1263 Controller; 
1:Enable 12C3 Controller; 


l2C2 EB [2С2 Enable. Active High; 
0 : Disable І2С2 Controller; 
1:Enable 12C2 Controller; 


l2C1 EB 1261 Enable. Active High; 
0 : Disable І2С1 Controller; 
1:Enable 12C1 Controller; 


І2С0 EB І2С0 Enable. Active High; 
0 : Disable І2С0 Controller; 
1:Enable 12С0 Controller; 


SPI2 EB SPI2 Enable. Active High; 
0 : Disable SPI2 Controller; 
1:Enable SPI2 Controller; 


ӨРІП EB SPI1 Enable. Active High; 
0 : Disable SPI1 Controller; 
1:Enable ӘРІ Controller; 


SPIO EB SPIO Enable. Active High; 
0 : Disable SPIO Controller; 
1:Enable SPIO Controller; 


1153 EB 153 Enable. Active High; 
0 : Disable 1153 Controller; 
1:Enable 1153 Controller; 


1152 EB 1152 Enable. Active High; 
0 : Disable 1152 Controller; 
1:Enable 1152 Controller; 


1151 EB 1151 Enable. Active High; 
0 : Disable 1151 Controller; 
1:Enable 1151 Controller; 


1150 EB 150 Enable. Active High; 
0 : Disable 1150 Controller; 
1:Enable 1150 Controller; 


0x0 SIMO EB 


SIMO EB 


6.31.1.2 APB RST 


0x00000004 AHB RST (0x00000000) APB RST 
0x00001004 AHB RST SET APB RST SET 
0x00002004 AHB RST CLR APB RST CLR 


| B | 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 [23 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
[Name ем |r f o | oa | oa 
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co | а | пт | RT 
so | 45 | 35 

Fr | OF | OF 

E T Te 

i 


aw [re [ow p p e [ow pm m m | m m | | 
se [se [se [se [se | se [зе [se [se [se [se [se [ве [ве] 


APB RST 


Field Name Type Set Reset Description 
Clear Value 


ІМТСЗ SOFT RS v — Soft Reset. Active High; 
Т 0: Keep ІМТСЗ іп normal mode; 
1:Reset INTC3; 
INTC2 SOFT RS | [21] 
T 
INTC1 SOFT RS | [20] 
T 


INTC2 Soft Reset. Active High; 
0 : Keep INTC2 in normal mode; 
1:Reset INTC2; 


INTC1 Soft Reset. Active High; 
0 : Keep INTC1 in normal mode; 
1:Reset INTC1; 


тә кшш Controller Soft Reset. Active 
High; 

0 : Keep AP Clock Controller in normal 

mode; 


1: Reset AP Clock Controller; 


UART4 Soft Reset. Active High; 
0 : Keep UART4 in normal mode; 
1:Reset UARTA; 


UARTS Soft Reset. Active High; 
0 : Keep ЧААТЗ in normal mode; 
1:Reset UARTS; 


СКО SOFT RST 


UART4 SOFT R | [17] 
ST 
UART3 SOFT В | [16] 
ST 
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INTCO SOFT. RS | [19] INTCO Soft Reset. Active High; 
T 0 : Keep INTCO in normal mode; 
1:Reset INTCO; 
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UART2 SOFT В | [15] 
ST 

UART1 SOFT R | [14] 
ST 

UARTO SOFT R | [13] 
ST 

12С4 SOFT RST | [12] 
І2С3 SOFT RST | [11] 
12С2_ЗОЕТ_В$Т | [10] 
І2СІ SOFT RST 
12С0_ЗОЕТ_В$Т 
SPI2 SOFT RST 
SPI1 SOFT RST 
SPIO SOFT RST 
153 SOFT RST 
152 SOFT. RST 
151 SOFT RST 
150 5ОҒТ RST 
SIMO_SOFT_RST 
V1.0 


[7] 


e 


jm 


— 
= 
— 


SC9832 Device Specification 


UART2 Soft Reset. Active High; 
0 : Keep UART2 in normal mode; 
1:Reset UART2; 


UART1 Soft Reset. Active High; 
0 : Keep UART1 in normal mode; 
1:Reset UART1; 


UARTO Soft Reset. Active High; 
0 : Keep UARTO in normal mode; 
1:Reset UARTO; 

I2C4 Soft Reset. Active High; 


0 : Keep I2C4 in normal mode; 
1:Reset 12C4; 


І2С3 Soft Reset. Active High; 
0 : Keep I2C3 in normal mode; 
1:Reset l2C3; 

1262 Soft Reset. Active High; 
0 : Keep І2С2 in normal mode; 
1:Reset 12С2; 

І2С1 Soft Reset. Active High; 
0 : Keep I2C1 in normal mode; 
1:Reset l2C1; 


І2С0 Soft Reset. Active High; 
0 : Keep 12С0 in normal mode; 
1:Reset 1200; 


SPI2 Soft Reset. Active High; 
0 : Keep SPI2 in normal mode; 
1:Reset SPI2; 


ЗРИ Soft Reset. Active High; 
0 : Keep SPI1 in normal mode; 
1:Reset ӘРІ; 


SPIO Soft Reset. Active High; 
0 : Keep SPIO in normal mode; 
1:Reset SPIO; 

1153 Soft Reset. Active High; 

0 : Keep IIS3 in normal mode; 
1:Reset 1153; 

1152 Soft Reset. Active High; 

0 : Keep 1152 іп normal mode; 
1:Reset 1152; 


151 Soft Reset. Active High; 
0 : Keep 1151 in normal mode; 
1:Reset 1151; 


1150 Soft Reset. Active High; 
0 : Keep IISO in normal mode; 
1:Reset 1І50; 


SIMO Soft Reset. Active High; 
0 : Keep SIMO in normal mode; 
1 : Reset SIMO; 
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6.31.1.3 USB_PHY_TUNE 


Le [o [9o [3 [25 [77 [29 25 [ [0 [2 [7 [9 | e e [| [6 | 


TX 
res res 
TXREST TXHSXVT 
erv OTGTUNE erv COMPDISTUNE reserved SIU > 
NE UNE 
ed ed 
ю w || = | m | 


rese Ce СЗ С ОС СЗ О О ОС ОС ОС СЗ С ИСК 
C [з [м КЕ СР С ЕГО Е СЗ Е ОС С СЗ Е Е [з [| 


ТХРАЕЕМ ге5 
TXVREFTUNE PAMPTUN ж” TXFSLSTUNE erv SQRXTUNE 
E ed 


T 


m |w | = [e = 


USB_PHY_TUNE 


ome m mme] т 
Value 

freseved [Bu [RO [oo [Rem — | 

[eed [рл [ою |99 [memes — | 

esenea fesan [RO |90 [вета ^ | 


TXPREEMPPULS | [20] TXPREEMPPULSETUNE 
ETUNE 


TXRESTUNE [19:18] TXRESTUNE 

TXHSXVTUNE [17:16] TXHSXVTUNE 

TXVREFTUNE [15:12] TXVREFTUNE 
[ 


: 
TXPREEMPAMP | [11:10] TXPREEMPAMPTUNE 
TUNE 
TXRISETUNE [9:8] [RW [0х1 | TXRISETUNE 
TXFSLSTUNE TXFSLSTUNE 
o |” 
| 


7 
SQRXTUNE [ 2: 0] 


SQRXTUNE 


6.31.1.4 USB PHY TEST 


0x00003004 MISC CKG EN (0x06000000) USB PHY TEST 
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[24 | 23 | 22 2 | 20 | 19 | 18 | 17 | 16 


OT 
GDI 
reserved SA reserved TESTDATAOUT 
BL 
E 


- E TESTADDR TESTDATAIN 


USB PHY TEST 


Field Name Type Reset Description 
Value 
ATERESET [81] ATERESET 
поз [Ro bo [Reserved — — 


VBUS VALID EX | [26] RW 0х1 VBUS VALID EXT. SEL 
T SEL 

VBUS VALID EX | [25] VBUS VALID EXT 

T 


эе азаа [no [б ООО 
TESTDATAOUT neis [no oo — TESTATAoUT — À 


RW 
TESTDATAOUTS | [12] TESTDATAOUTSEL 
EL 

W 


TESTADDR [11: 8] 


0x0 
TESTADDR 
TESTDATAIN [7:0] TESTDATAIN 


6.31.1.5 USB_PHY_CTRL 


Ten To о [2 [2 [s [25 [25 5 [2 [т | 9] v [тв | v [ле] 
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SS SCALE 
reserved DOWNMO reserved 
DE 


ла шп гоп = 


ее 


ВЕР > E 
Ju —Ñ ШЕ PS 


— | — RN EM a 


USB PHY CTRL 


Field Name Type Reset Description 
Value 


SS. SCALEDOW zy 25] a faw [оо | SS_SCALEDOWNMODE 


STI д [RO [охо | Reseved | | Reserved с 


F =. їз |w | TXBITSTUFFENH 
H 


ттнен [fea mw [oo [ттик | 
[owuupows [еп mw oo [омот 
С el [mi Too [sem maaa 
Пеле [mesi [RO [oo [ne — — — — — —] 

mw [oo | 

tw [oo | 

[o foo | 


wende СА 
com 0 
Heroes [ые [mw oo аон 
Dese: ар [no foo Ress — — — — — — — 


6.31.1.6 APB MISC CTRL 


Cen [o о [2 [2 [s [25 [2 [ 2 [т [ 9 v [в [зт [ле] 
ru wA] 


reserved 


тле — — [w— hh p. 
| Peset О В ООС ПОНИ ЗС ej sided ОЗ И ОЗС КО s] 
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BESSEREN ER CUT EC OR EC EET С Е аан 


- — ) Е 


| Туре | 


АРВ MISC СТА 


Field Name Type Reset Description 
Value 


eme: [eral [mo [oo ЕО 


SIM СІК POLA | [ 1] RW 0x0 SIM_CLK_POLARITY 
RITY 

FMARK_POLARI RW 0x0 FMARK_POLARITY_INV 
TY_INV 


6.32 AON Control Register 


Base Addr Range Addr Map Description 
0x402E_0000 ~ 0x402E_FFFF AON АРВ Reg (64K) 


[omen [ше Гре 
СИ ГУСИ  — — 
omm —  werman — | —  — — 
xm [жакт — | — 
omm [жакан — | —  — — 
oum — —[wenmsmse [ —_ 
omm [жаштан — | —  — 
own — wena _ | — 
ommo [wesna — | — — — — — 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 665 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM | SC9832 Device Specification 


0x0014 REC 26MHZ BUF CFG REC 26MHZ BUF CFG 


0x1014 REC 26MHZ BUF CFG 
SET 

0x2014 REC 26MHZ BUF CFG 
w |. 


о ао 
ome — КТТ ООО ООО 
СИ ЕЕ [_ И 
СИ ЕСТ | — — 
о Е ООО | — — 
omm — comam — | — —— — | 
wm — —mmomser — | SSCS 
oma — [woman — | — — 
воо 
omm — mesas С ООО 
ow; — Со | — — 
тшс вом 
ow СЕТЕ |” 
СИ СЕТ ООО ОИ 
ow — евала таа 
omm — [cp ann Jae Cro — — — 


0x1038 PLL SOFT CNT DONE 
SET 

0x2038 PLL SOFT CNT DONE 
CLR 


0x003C DCXO_LC_REGO DCXO_LC_REGO 
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әне — [оннан |71 
[ww [тшстт | — _ 
[ome — wuceras — | —— 
[wwe — ио 
ome ооо 
[onus СЕ — | —  —— 
ome ТЕ ЗОО | — — — —— CS 
www — оов 
omm — jom cren | — И 
СИ ТАСИ O 
СИ ЕТТИ ООО 
omo [wea cres И 
СИ БТК О ООО 
omo ТЕСТ И ООО 
СИ Гот [SSCS 
om0 [recresen | 
omm — —d[uewcream | — — — — — 
[mw овози он | 
[ome — овози стан | — O — — 
СИ ГСИН НИ 
[omm [vosos cresa | 
ow — —wwmesmrsr | — — — 
[ome СЕ СЕТЕ | — — — 
[www — uwsesorewser | 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 667 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


E SPREADTRUM | SC9832 Device Specification 


[omm [Ese poor | — — | 
СИ ГСО | O  _ 
[omm — овоон | SSS 
wwe [osease ООО 
omm ОО ОИ 
СИ ОЕ [SSC 
om [ros wernanen | — — — — — 
wm —  [usewmemuser | —— И 
omm —  [usewmemean | — — — 7 — 
[wwe — [usewcmas | SSCS 
omm —  [wsewxemsan | — SSCS 
wc осмон | 
[ome — [мсомхстая НИ 
ww — отем 


0x2090 CORTEX MTX CTRL1 
CLR 


ГС - CORTEX MTX CTRL2 CORTEX MTX CTRL2 


LM CORTEX MTX CTRL2 
CLR 


LENS CORTEX MTX СТАЗ CORTEX MTX CTRL3 


E ndi CORTEX MTX CTRL3 
CLR 


foams отокот | 
оак [omTauxoviman | —_ — — — 
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ОИ С ООО 
omm СОС оон 
omm — —[mesecesr | O Oo SoS 
omm — [msc |  ă O ă o 
ome — [pss sss |  — 
om — [usss — | — — — — — — 
mmo — оламат [COC 
ommo [oumae vox seeen | — — — — 


0х1114 ARM7_SYS_SOFT_RST 
SET 

0x2114 ARM7_SYS_SOFT_RST 
CLR 


0x0118 CP1 CPO ADDR MSB CP1 CPO ADDR MSB 


0x2118 CP1 CPO ADDR MSB 
CLR 


тшс омот 
СО СС С | O  — S 


rw EMC_AUTO_GATE_EN 
SET 

0x2120 EMC_AUTO_GATE_EN 
CLR 


omm ОЕ 000 | — 
o оов | — — ooo 
on [remocar | č 
omm ССИ — — — 
ас |а 
omm |а 
[omm [æres OOOO 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 669 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GP SPREADTRUM | SC9832 Device Specification 


[oma [esns — | 


6.32.1.1 APB EBO 


ШЕСІІІСТЕН БЕРЕЛ: ІІІ) — | AREE | 
[оно | — вере | ет | 
ооо | мовы | два | 
E RÉILICICIEIEICIERCICIEIEIERCNEUES 


CA и 
А 
ес | 7р НЕ 2 "i d MS | sP PL p 2 a 
P|) АР Pen si os PL | LK_ 
B = iim E Es EB | EB E EG 


Type 
=] eo eo ыы. 


e g^ EF Bs A i "a ЕР Pw | РМ | PW | PW уі Е js ° 
US M3 M2 M1 M0 
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MR к YS SY EB E E E E EB EB EB 
0 = y Е | ST B B B B 
Е ЕВ 
[Pw | rw | ew | aw | aw | rw | w|w |w |w 


| Туре | W RW RW RW RW RW RW RW RW 
ааа as EXES EX ESES 


АРВ_ЕВО 
Field Мате Туре беі/ Reset Description 
Clear Value 
І2С ЕВ [31] AON І2С Enable. Active High; 
0 : Disable AON І2С Controller; 
1:Enable AON I2C Controller; 
CA7 DAP EB [30] DAP Enable. Active High; 
| : Disable DAP Controller; 
CA7_TS1_EB [29] 


: Enable DAP Controller; 
0х1 Cortex-A7 TimeStamp1 Enable. Active 
CA7_TSO_EB [28] 
GPU_EB 


High; 
{ : Disable Cortex-A7 TimeStamp1; 
: Enable Cortex-A7 TimeStamp1; 
CKG_EB 
MM_EB 
AP_WDG_EB 


0х1 Cortex-A7 TimeStamp0 Enable. Active 
MSPI_EB 


High; 
SPLK_EB 


: : Disable Cortex-A7 TimeStamp0; 
PLEB mw |80 os [usus 


T : Enable Cortex-A7 TimeStamp0; 

0х0 GPU Enable. Active High; 
| : Disable GPU; 
: Enable GPU; 

PIN_EB PIN Reg Enable. Active High; 
0 : Disable PIN Reg; 
1 : Enable PIN Reg; 

VBC_EB [19] VBC Enable. Active High; 
0 : Disable VBC; 


0x1 AON Clock controller Enable. Active 
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High; 
| : Disable AON Clock controller; 
: Enable AON Clock controller; 


0х0 MM system Enable. Active High; 
A : Disable MM system ; 
: Enable MM system ; 


AP Watch Dog Enable. Active High; 
0 : Disable AP Watch Dog; 
1 : Enable AP Watch Dog; 


[sc foo [nouse CS 


S/C 0x0 AON Spinlock Enable. Active High; 
0 : Disable AON Spinlock; 
1 : Enable AON Spinlock; 


то 
2 
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ГЫ 711 MN 
S/C 0x0 


[18] AUD Enable. Active High; 
0 : Disable AUD; 
1 : Enable AUD; 
AUDIF EB [17] 
[16] 


AUDIF Enable. Active High; 
0 : Disable AUDIF; 
1 : Enable AUDIF; 
ADI Enable. Active High; 
0 : Disable ADI; 
1 : Enable ADI; 

[15] 

[14] 
EFUSE EB [13] 
AP TMRO EB [12] 
AON TMR EB [11] 
AP SYST EB [10] 


AON INTC(for Wakeup) Enable. Active 
AON SYST EB 


z 


2 
= 


2 
= 


High; 
0 : Disable AON INTC; 
1 : Enable AON INTC; 


EIC Enable. Active High; 
0 : Disable EIC; 
1 : Enable EIC; 


EFUSE Enable. Active High; 
0 : Disable EFUSE; 
1 : Enable EFUSE; 


AP TMRO Enable. Active High; 
0 : Disable AP TMRO; 
1 : Enable AP TMRO; 


S/C 0x0 AON TMR Enable. Active High; 
0 : Disable AON TMR; 
1 : Enable AON TMR; 


2 
= 


2 
= 


= 


AP SYST Enable. Active High; 
0 : Disable AP SYST; 
1 : Enable AP SYST; 


AON SYST Enable. Active High; 
0 : Disable AON SYST; 
1 : Enable AON SYST; 


KPD Enable. Active High; 
0 : Disable KPD; 
1 : Enable KPD; 


PWMS Enable. Active High; 
0 : Disable PWM3; 
1 : Enable PWM3; 


PWM?2 Enable. Active High; 
0 : Disable PWM2; 
1 : Enable PWM2; 


РУ/М1 Enable. Active High; 
0 : Disable PWM1; 
1 : Enable PWM1; 


PWMO Enable. Active High; 
0 : Disable PWMO; 
1 : Enable PWMO; 


GPIO Enable. Active High; 
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= 


= 
= 


PWMS3 ЕВ 


РУ/М2 ЕВ - 
їз] [ам 


2 
= 


2 
= 


PWM1_EB 


2 
= 


2 
= 


= = = 


PWM0_EB 


GPIO EB 
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0 : Disable GPIO; 
1 : Enable GPIO; 


эс fio mw [с oo [Мөө — — | 


6.32.1.2 APB EB1 


Е Е ВЕ ps 


Ж СА DE MB DJT e MD 

5 x p e М1 АВ 

reserved TA F A C E 
us E м 4 


DIS AP 


SSSI Мы 
se [se [se [se [se [se [е [зе [se [ss [зе [зе [эе 


АРВ ЕВ1 


Field Name Type Set/ Reset Description 
Clear Value 


Dese: mesmo | [ш ООО 


CODEC_EB [28] RW $/С 0х0 CODEC system Enable. Active High; 
0: Disable MM system ; 
1 : Enable MM system ; 


ORP JTAG EB [27] RW S/C 0x0 (VSP)ORP JTAG Enable. Active High; 
0 : Disable ORP JTAG; 
1 : Enable ORP JTAG; 
CA5_TS0_EB [26] RW S/C 0x1 Cortex-A5 TimeStamp0 Enable. Active 
High; 
0 : Disable Cortex-A5 TimeStamp0; 
1:Enable Сопех-А5 Тітебіатр0; 
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5 PLL DIV = LVDS PLL DIV Enable. Active High; 
t : Disable LVDS PLL DIV; 
: Enable LVDS PLL DIV; 
ARM7_JTAG_EB | [23] ARM7 JTAG Enable. Active High; 
Й : Disable ARM7 JTAG; 
AON_DMA_EB [22] 
МВОХ_ЕВ [21] 
DJTAG_EB [20] 


1:Enable ARM7 JTAG; 
RTC4M1_CAL_E | [19] 
B 


AON DMA Enable. Active High; 
Ñ : Disable AON ОМА; 
: Enable AON DMA; 
Mail BOX Enable. Active High; 
° : Disable Май BOX; 
RTCAMO CAL E | [18] 
B 
MDAR EB [17] 
LVDS TCXO EB | [16] 
LVDS TRX EB [15] 
CA5 DAP ЕВ [14] 


:Enable Mail BOX; 
DJTAG Enable. Active High; 
GSP EMC EB 
ZIP. ЕМС EB 
[11] 


0 : Disable DJTAG; 
DISP EMC EB 


: Enable DJTAG; 
RTC CAL Module 1 Enable. Active 
AP TMR2 EB "T 
AP TMR1 EB AP TMR1 Enable. Active High; 
0 : Disable AP TMR1; 
1 : Enable AP TMR1; 


2 2 2 
= = = 


2 
= 


= = = = z 


1: Enable RTC CAL Module 1; 

RTC CAL Module 0 Enable. Active 
High; 

0: Disable USC RTC CAL Module 0; 
1: Enable USC RTC CAL Module 0; 


MDAR Enable. Active High; 
0: Disable MDAR; 
1: Enable MDAR; 


AON LVDS TCXO Enable. Active High; 
0: Disable AON LVDS TCXO; 
1: Enable AON LVDS TCXO; 


AON LVDS TRX Enable. Active High; 
0: Disable AON LVDS TRX; 
1: Enable AON LVDS TRX; 


Cortex-A5 DAP Enable. Active High; 
: : Disable Cortex-A5 DAP Controller; 
: Enable Cortex-A5 DAP Controller; 


Not Used; 
Not Used; 


Used as DJTAG APB port clock gate 
enable; 


AP TMR2 Enable. Active High; 
0 : Disable AP TMR2; 
1 : Enable AP TMR2; 


= 


= 


High; 
CA7 WDG_EB ЖИ ЖЕ Cortex-A7 Watch Dog Enable. Active 
High; 


0: Disable RTC CAL Module 1; 
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0 : Disable Cortex-A7 Watch Dog; 
1 : Enable Cortex-A7 Watch Dog; 


[weed [л [no | foo Reed — - 
0x0 


AVS EB RW S/C АУ5 Enable. Active High; 
0 : Disable AVS; 
1 : Enable AVS; 

PROBE EB [ 5] S/C PROBE Clock Enable. Active High; 
0 : Disable PROBE Clock; 
1 : Enable PROBE Clock; 

AUX2 EB [4] AUX2 Clock Enable. Active High; 
0 : Disable AUX2 Clock; 
1 : Enable AUX2 Clock; 


AUX1_EB [ 3] AUX1 Clock Enable. Active High; 
0 : Disable AUX1 Clock; 
1 : Enable AUX1 Clock; 

AUXO EB [ 2] AUXO Clock Enable. Active High; 
0 : Disable AUXO Clock; 
1 : Enable AUXO Clock; 

THM EB THM Clock Enable. Active High; 
0 : Disable THM; 
1 : Enable THM; 

PMU EB PMU Clock Enable. Active High; 
0 : Disable PMU; 
1 : Enable PMU; 


6.32.1.3 APB RSTO 


[oos | мелом — — | мент | 
EIN IECIT [wre sese | 
[оон | — — меятая | ағасын | 
C [э [9o [2 [25 [77 [29 [25 a [5 [2 [= | 9 v [| [ [в 
Р 


Туре 
г 


ET 
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НЕЕ | БЕН | | | | | | у) 


бие | se |56 | sc |se [se |se | е [во |se |se |se |56 |se |se fse so] 


APB_RSTO 


Field Name Type Set/ Reset Description 
Clear Value 


бі | 1S0 SOFT | [31] Cortex-A5 TimeStamp1 Soft Reset. 
Active High; 
0 : Keep Cortex-A5 TimeStamp1 in 
normal mode; 
1 : Reset Cortex-A5 TimeStamp1 ; 


І2С SOFT ВТ [30] AON I2C Soft Reset. Active High; 
0 : Keep AON I2C in normal mode; 
1 : Reset AON I2CI; 

CA7 TS1 SOFT | [29] Cortex-A7 TimeStamp1 Soft Reset. 

RST Active High; 


0 : Keep Cortex-A7 TimeStamp1 in 
normal mode; 


1 : Reset Cortex-A7 TimeStamp1 ; 
CA7 Т750 SOFT . Cortex-A7 TimeStamp0 Soft Reset. 
RST Active High; 


0 : Keep Cortex-A7 ТітеЅіатро in 
normal mode; 


1 : Reset Cortex-A7 Тіте$їатро ; 


DAP MTX SOFT DAP Soft Reset. Active High; 
_RST 0 : Keep DAP in normal mode; 


1:Reset DAP; 


ш _SOFT_R MSPI Part1 Soft Reset. Active High; 
0 : Keep MSPI Part1 in normal mode; 
1: Reset MSPI Part1; 

ae ee SOFT_R MSPI Part0 Soft Reset. Active High; 
0 : Keep MSPI Part0 іп normal mode; 
1: Reset MSPI Part01; 

SPLK_ SOFT_RS AON Splinlock Soft Reset. Active High; 
0 : Keep AON Splinlock in normal 
mode; 

1: Reset AON Splinlock; 

IPI_SOFT_RST AON IPI Soft Reset. Active High; 

0 : Keep AON IPI in normal mode; 
1 : Reset AON IPI Splinlock; 


CKG_SOFT_RST | [22] AON Clock Controller Soft Reset. 
Active High; 


0 : Keep AON Clock Controller in 
normal mode; 


1 : Reset AON Clock Controller; 


РІМ SOFT RST PIN Reg Soft Reset. Active High; 
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n Keep PIN Reg in normal mode; 
: Reset PIN Reg; 


VBC Soft Reset. Active High; 
0 : Keep VBC in normal mode; 
1 : Reset VBC; 
[19] AUD Soft Reset. Active High; 
[18] 
[17] 
[16] 


0 : Keep AUD in normal mode; 
1 : Reset AUD; 


AUDIF Soft Reset. Active High; 
0 : Keep AUDIF in normal mode; 
1 : Reset AUDIF; 


ADI Soft Reset. Active High; 
0 : Keep ADI in normal mode; 
1 : Reset ADI; 


AON ІМТС Soft Reset. Active High; 
0 : Keep AON INTC in normal mode; 
1 : Reset AON INTC; 


EIC Soft Reset. Active High; 
0 : Keep EIC in normal mode; 
1: Reset EIC; 


EFUSE Soft Reset. Active High; 
0 : Keep EFUSE in normal mode; 
1 : Reset EFUSE; 


AP TMRO Soft Reset. Active High; 
0 : Keep AP TMRO in normal mode; 
1 : Reset AP TMRO; 


AON TMR Soft Reset. Active High; 
0 : Keep AON TMR in normal mode; 
1 : Reset AON TMR; 


AP SYST Soft Reset. Active High; 
0 : Keep AP SYST in normal mode; 
1 : Reset AP SYST; 


AON SYST Soft Reset. Active High; 
0 : Keep AON SYST in normal mode; 
1 : Reset AON SYST; 


KPD Soft Reset. Active High; 
0 : Keep KPD in normal mode; 
1 : Reset KPD; 


РУ/МЗ Soft Reset. Active High; 
0 : Keep PWMG in normal mode; 
1 : Reset PWM3; 


РУ/М2 Soft Reset. Active High; 
0 : Keep PWMe in normal mode; 
1 : Reset РУ/М2; 


AP TMRO SOFT 
_RST 


AON_TMR_SOFT 
_RST 


AP_SYST_SOFT 
_RST 


AON_SYST_SOF 
T_RST 


KPD_SOFT_RST 
PWM3_SOFT_R 
ST 
PWM2_SOFT_R 
ST 
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PWM1 SOFT В |[5] PWM1 Soft Reset. Active High; 

ST 0 : Keep PWM! in normal mode; 
1 : Reset PWM1; 

PWMO SOFT В | [ 4] PWMO Soft Reset. Active High; 

ST 0 : Keep PWMO in normal mode; 
1 : Reset PWMO; 

GPIO SOFT RS |[3] GPIO Soft Reset. Active High; 

Т 0 : Keep GPIO іп normal mode; 
1 : Reset GPIO; 


TPC_SOFT_RST TPC Soft Reset. Active High; 
0 : Keep TPC in normal mode; 
1 : Reset TPC; 
FM_SOFT_RST FM Soft Reset. Active High; 
0 : Keep FM in normal mode; 
1 : Reset FM; 


ADC_SOFT_RST ADC Controller Soft Reset. Active 
High; 
0 : Keep ADC Controller in normal 
mode; 
1: Reset ADC Controller; 


6.32.1.4 APB_RST1 


0x0000000C AHB_RST1 (0x00300000) APB_RST1 
0x0000100C AHB_RST1 SET APB_RST1 SET 


0x0000200C AHB_RST1 CLR APB RST1 CLR 


А 
туе [ке ан 
/С 


Fr [a ow 
sever |55521 зе |se |se se [sof psc] se] е |56 |38651 se | se] 
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АРВ RST1 


Field Name Type Set/ Reset Description 
Clear Value 


RTCAM ANA SO RTCAM Analog Soft Reset. Active 
FT RST High; 


0 : Keep RTC4M Analog in normal 
mode; 


1 : Reset RTCAM Analog; 


DEF SLV INT S DEF SLV INT Soft Clear. Active High; 
OFT CLR 0 : Keep DEF SLV INT in normal mode; 
1 : Clear DEF SLV INT; 


DEF SOFT RST DEF Soft Reset. Active High; 
0 : Keep DEF in normal mode; 
1: Reset DEF; 

АОСЗ SOFT HRS ADC3 Soft Reset. Active High; 

Т 0 : Keep ADC3 in normal mode; 
1: Reset ADC3; 

ADC2_SOFT_RS ADC2 Soft Reset. Active High; 

T 0 : Keep ADC2 in normal mode; 
1: Reset ADC2; 

2e SOFT RS ADC1 Soft Reset. Active High; 
0 : Keep ADC1 in normal mode; 
1 : Reset ADC1; 


EDAS SOFT_RS Mail BOX Soft Reset. Active High; 
0 : Keep Mail BOX in normal mode; 
1 : Reset Mail BOX; 


reserved 
RTCAM1 CAL S ius CAL Module 1 Soft Reset. Active 
OFT RST High; 


0 : Keep RTC CAL Module 1 in normal 
mode; 


1 : Reset RTC CAL Module 1; 
RTCAMO CAL S RTC CAL Module 0 Soft Reset. Active 
OFT RST High; 


0 : Keep RTC CAL Module 0 in normal 
mode; 


1 : Reset RTC CAL Module 0; 


LDSP SYS SOF LDSP SYS Soft Reset. Active High; 

T RST 0 : Keep LDSP SYS in normal mode; 
1 : Reset LDSP SYS; 

LCP SYS SOFT LCP SYS Soft Reset. Active High; 

_RST 0 : Keep LCP SYS in normal mode; 
1 : Reset LCP SYS; 

DAC3 SOFT RS DAC3 Soft Reset. Active High; 

T 0 : Keep DAC3 in normal mode; 
1 : Reset DAC3; 
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DAC2_SOFT_RS | [18] 
T 


DAC1 SOFT RS | [17] 
Р 


ADC3_CAL_SOF | [16] RW 
T_RST 

ADC2 CAL SOF | [15] RW 

T RST 

ADC1 CAL SOF | [14] RW 

T RST 

MDAR SOFT RS | [13] 
т 

LVDSDIS_SOFT_ | [12] RW 
RST 


BB CAL SOFT | [11] RW 
RST 


DCXO LC SOFT | [10] RW 

_RS 

АР_ТМВ2_ЗОЕТ RW 
RST 


CA7_WDG_SOF RW 
T_RST 


AP_TMR1_SOFT 
_RST 


AON_DMA_SOF 
T_RST 


AVS_SOFT_RST 


[7] 
[5] 
DMC_PHY_SOFT | [4] RW 
_RST 
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DAC2 Soft Reset. Active High; 
0 : Keep DAC2 in normal mode; 
1 : Reset DAC2; 


DAC1 Soft Reset. Active High; 
0 : Keep DAC1 in normal mode; 
1 : Reset DAC1; 


ADC3 CAL Soft Reset. Active High; 
0 : Keep ADC3 CAL in normal mode; 
1 : Reset ADC3 CAL; 


ADC2 CAL Soft Reset. Active High; 
0 : Keep ADC2 CAL in normal mode; 
1 : Reset ADC2 CAL; 


ADC1 CAL Soft Reset. Active High; 
0 : Keep ADC1 CAL in normal mode; 
1 : Reset ADC1 CAL; 


MDAR Soft Reset. Active High; 
0 : Keep MDAR in normal mode; 
1 : Reset MDAR; 


LVDSDIS Soft Reset. Active High; 

0 : Keep LVDSDIS in normal mode; 

1 : Reset LVDSDIS; 

BB LDO Calibration Soft Reset. Active 
High; 

0 : Keep BBLDO Calibration in normal 
mode; 

1 : Reset BB LDO Calibration; 


DCXO TMR Soft Reset. Active High; 
0 : Keep DCXO TMR in normal mode; 
1 : Reset DCXO TMR; 


AP TMR2 Soft Reset. Active High; 
0 : Keep AP TMR2 in normal mode; 
1 : Reset AP TMR2; 


AP ТМВ1 Soft Reset. Active High; 
0 : Keep AP ТМВ1 in normal mode; 
1 : Reset AP ТМВТ; 

Cortex-A7 Watch Dog Soft Reset. 
Active High; 


0 : Keep Cortex-A7 Watch Dog in 
normal mode; 


1 : Reset Cortex-A7 Watch Dog; 


AON DMA Soft Reset. Active High; 
0 : Keep AON DMA in normal mode; 
1 : Reset AON DMA; 


АУ5 Soft Reset. Active High; 

0 : Keep AVS in normal mode; 

1 : Reset AVS; 

DMC PHY Soft Reset. Active High; 


0 : Keep DMC PHY in normal mode; 
1 : Reset DMC PHY; 
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GPU THMA SO GPU THMA Soft Reset. Active High; 
FT RST 0 : Keep GPU THMA in normal mode; 
1 : Reset GPU THMA; 
ARM THMA SO |[2] ARM THMA Soft Reset. Active High; 
FT RST 0 : Keep ARM THMA in normal mode; 
1 : Reset ARM THMA; 
THM SOFT RST | [1] THM Soft Reset. Active High; 
0 : Keep THM in normal mode; 
1 : Reset THM; 
PMU SOFT RST PMU Soft Reset. Active High; 
0 : Keep PMU in normal mode; 
1 : Reset PMU; 


APB RTC EB (0x000380FF) APB RTC EB 


APB RTC EB SET APB RTC EB SET 


O aes mre EBST | 
pen pelala lale e alaaa ae ео e 


к Е 


Set/CIr 


APB RTC EB 


Field Name Type Set Reset Description 
Clear Value 


Dues re no | [оо Ree — — — — —] 
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CPO LTE EB [19] 


GPU THMA RT 
C AUTO EN 
ARM THMA RT 
C AUTO EN 


ARM, | THMA RT | [11] 
ТНМ ВТС ЕВ [10] 


CAT. WDG RTC. М 
АР _МОС_ВТС_ T 


EIC_RTCDV5_EB 


IMPORTANT BIT : 


CP1 CA5 Access CPO Enable bit. 
Active High; 


0 : Disable CA5 access CPO ; 
1: Enable CA5 access СРО; 


NOTE :Assert this bit will cause CPO 
can’t enter low power mode, CA5 
MUST clear this bit when not access 
CPO; 


RTC Clock Enable of BB LDO 
Calibration. Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of DCXO TMR. 
Active High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP TMR2. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP TMR1. Active 
High; 

0 : Disable RTC Clock; 

1 : Enable RTC Clock; 

GPU THMA RTC AUTO Enable. Active 
High; 

0: Disable GPU THMA RTC AUTO; 
1: Enable GPU THMA RTC AUTO; 


аре ТНМА RTC AUTO Enable. Active 
High; 

0 : Disable ARM THMA RTC AUTO; 

1: Enable ARM ТНМА RTC AUTO; 


GPU THMA RTC Enable. Active High; 
0 : Disable GPU THMA RTC; 
1:Enable СРО ТНМА RTC; 


ARM THMA RTC Enable. Active High; 
0 : Disable ARM THMA RTC; 
1:Enable ARM ТНМА RTC; 


THM RTC Enable. Active High; 

0 : Disable THM RTC; 

1:Enable THM ВТС; 

RTC Clock Enable of Cortex-A7 Watch 
Dog. Active High; 

0: Disable RTC Clock; 

1 : Enable RTC Clock; 

RTC Clock Enable of AP Watch Dog. 
Active High; 

0: Disable RTC Clock; 

1 : Enable RTC Clock; 


0х1 109 DIV5 Clock Enable of ЕІС. Active 
High; 
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0 : Disable RTC DIV5 Clock; 
— | | | БЕНЕН — _ 


EIC RTC EB RTC Clock Enable of AP EIC. Active 
High; 
| : Disable RTC Clock; 
: Enable RTC Clock; 


us ' TMRO ВТС . RTC Clock Enable of AP TMRO. Active 
High; 
: : Disable RTC Clock; 
: Enable RTC Clock; 
RTC Clock Enable of AON TMR. Active 
High; 
| : Disable RTC Clock; 


AON TMR RTC 
EB 
: Enable RTC Clock; 
AP SYST ВТС __ RTC Clock Enable of AP SYST. Active 
EB High; 
| : Disable RTC Clock; 
: Enable RTC Clock; 


AN | SYST_RTC RTC Clock Enable of AON SYST. 
Active High; 
9 : Disable RTC Clock; 

: Enable RTC Clock; 
RTC Clock Enable of KPD SYST. 
Active High; 
; : Disable RTC Clock; 

: Enable RTC Clock; 


ARCH_RTC_EB RTC Clock Enable of Architecture. 
Active High; 
0 : Disable RTC Clock; 
1 : Enable RTC Clock; 
Note : This bit should be always 
asserted, unless in debug purpose. 


KPD_RTC_EB 


6.32.1.6 REC 26MHZ BUF CFG 
| oxoo000014 | ВЕС 26MHZ BUF СЕС (0х00000011) | REC 26МН2 BUF СЕС | 
0x00001014 REC 26МН2 BUF CFG SET ee sau — NE cFG 


0x00002014 REC 26MHZ BUF CFG CLR REC _ UR ЕОР CFG 


^ Te T s D o T [5 [5 [5 [а [5 | [s  [ [e 
| Name | reserved 


Ме didi E 
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БІЗІ БЕЛІН „р 
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REC 26MHZ BUF CFG 


Field Name Type Set Reset Description 
Clear Value 


Dee: ema [RO [ |ә |ж — — — — —] 


PLL PROBE SE |[13:8] RW S/C 0x0 Mix-Signal interface control register, for 
L detail information,please refer to 
mix-signal spec; 


REC 26MHZ 1. |[4] RW S/C 0х1 RF sinewave 26M clock receive buf1 
CUR_SEL bias current select signal: 
1: 72uA 0: 36uA 


ізгі [o | |92 [Resened CS 
REC 26МН7 0. АМ/ 5/С 0х1 RF sinewave 26M clock receive bufO 
CUR SEL bias current select signal: 
1: 72UA 0: 360A 


6.32.1.7 SINDRV CTRL 


SINDRV. CTRL (0x00000001) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
LEGE 


reserved 
EXP ООО ss 
ев] alo | o | o [о о [оо [оо [оо [оо [оо | 
| Bi те [14] 13] 12 wr [10] 9 | 8 | 7 [6 [8 | 4|3)2|1]0 


ЭЕ SINDRV_L 
VL 
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SINDRV_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


СЕ СЕ ЕВА = 


SINDRV_CLIP_M | 2] RW S/C 0х0 not used 
ODE 


SINDRV ЕМА S | [1] RW S/C 0x0 Mix-Signal interface control register, for 

QUARE detail information,please refer to 
mix-signal spec; 

SINDRV ENA RW S/C 0х1 Mix-Signal interface control register, for 
detail information,please refer to 
mix-signal spec; 


6.32.1.8 ADA_SEL_CTRL 


0x0000001C ADA_SEL_CTRL (0x00000000) ADA_SEL_CTRL 
0x0000101C ADA_SEL_CTRL SET ADA_SEL_CTRL SET 


0x0000201C ADA_SEL_CTRL CLR ADA_SEL_CTRL CLR 


Ten [э [oo [9 [28-7 [5 25 [аз [з] [т [ж [лә [18 [7 [15] 
Teme 


WG 
AD 
reserved 


„єє. — BEBE 
| С С О С ОС О ОС ОС С С ОС ОС ОЗ ОС С 


ADA_SEL_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


ССИ ГС [no | |е |ж — — — — —] 
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i —— ii 
Fed lll sj j 


6.32.1.9 VBC_CTRL 


0x00000020 VBC_CTRL (0x00000000) VBC_CTRL 
0x00001020 VBC_CTRL SET VBC_CTRL SET 


0x00002020 VBC_CTRL CLR VBC_CTRL CLR 


В ЕЕ Е ЕЕ EIER ЕЕ a a 


VB 
AUD_INT_ КАЧ 
геѕегуеа SYS SEL O INT SY 
B S SEL 


иеа 
2. 


VBC_AD01 VBC_DA01 VBC_AD23 | VBC_AD01 VBC_DA01 
INT_SYS INT_SYS DMA_SY DMA_SY DMA_SY 
SEL S_SEL S_SEL 


VBC_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


AUDIF_ CKG_AU om — clock auto mode enable; 
TO EN 0: auto mode disable; 
1: auto mode enable; 


AUD INT SYS S | [19:18] | RW S/C 0x0 AUD interrupt to which system select; 
EL 2'b00: AP 

2'b01: CPO 

2'b10: CP1 

3'b11: none 


VBC AFIFO INT | [17:16] VBC. AFIFO interrupt to which system 
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_SYS_SEL 


VBC_AD23_INT_ | [15:14] 
SYS_SEL 


VBC ADO1 INT | [13:12] | RW 
SYS SEL 

VBC DAO1 INT | [11:10] | RW 
SYS SEL 

VBC AD23 DMA RW 
. SYS SEL 


VBC ADO1 ОМА |[7:6] 
_SYS SEL 
VBC DAO1 DMA |[5:4] 
_SYS SEL 


VBC INT СРО A 
RM SEL 


VBC INT CP1 A | [2] 
RM SEL 
1] 


VBC ОМА CPO | [ 
ARM SEL 
VBC_DMA_CP1_ 
ARM_SEL 
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select; 

2'b00: AP 

2'b01: СРО ARM and СРО DSP 
2'b10: CP1 ARM and CP1 DSP 
3'b11: СРО GGE 

VBC_AD23 interrupt to which system 
select; 

2'b00: AP 

2'b01: СРО ARM and СРО DSP 
2'b10: CP1 ARM and CP1 DSP 
3'b11: СРО GGE 

VBC_AD01 interrupt to which system 
select; 

2'b00: AP 

2'b01: СРО ARM and СРО DSP 
2'b10: CP1 ARM and CP1 DSP 
3'b11: СРО GGE 

VBC. DAO1 interrupt to which system 
select; 

2'b00: AP 

2'b01: СРО ARM and СРО DSP 
2'b10: CP1 ARM and CP1 DSP 
3'b11: СРО GGE 


VBC AD23 DMA select; 

2'b00: AP 

2'b01: CPO ARM and CPO DSP 
2'b10: ARM7 

3'b11: CPO GGE 


VBC Ар01 DMA select; 

2'b00: AP 

2'b01: CPO ARM and CPO DSP 
2'b10: ARM7 

3'b11: CPO GGE 


VBC DAO1 DMA select; 

2'b00: AP 

2'b01: CPO ARM and СРО DSP 

2'b10: ARM7 

3'b11: CPO GGE 

VBC interrupt to CPO ARM enable; 

0: disable; 

1: enable; 

VBC interrupt to CP1 ARM enable; 

0: disable; 

1: enable; 

VBC DMA request to CPO ARM enable; 
0: disable; 

1: enable; 

VBC DMA request to CP1 ARM enable; 
0: disable; 

1: enable; 
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6.32.1.10 PWR_CTRL 


0x00000024 PWR_CTRL (0x0003FC06) PWR_CTRL 
0x00001024 PWR_CTRL SET PWR_CTRL SET 


0x00002024 PWR_CTRL CLR PWR_CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | t8 | 17 | 16 | 


= 
Р. 
reserved "i 5 
‚ | f 
S _ 


reserved 


NZ NZ 
ae ee a | [af ОС СТБ 


PWR_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


СИ ЕЕ [RO [oo ЕО 


HSIC_PLL_EN [19] RW S/C 0х0 HSIC PLL Enable 
0: disable; 
1: enable; 


HSIC_PHY_PD [18] RW S/C 0х0 HSIC PHY Power Down ,only control 
SIDDQ mode 
0: power on; 
1: power down; 


HSIC PS PD S [17] RW S/C 0х1 Small power switch of HSIC 
0:power on HSIC 
1:power down HSIC. (default) 
power down HSIC sequence 
set HSIC PS PD S апа 
HSIC. PS PD L to 1'b1 
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power on HSIC sequence 

set HSIC PS PD S to 1'bO 
after 100us or 1ms , set 
HSIC PS PD L to 1'b0(software 
control) 

finaly power on the HSIC PHY 


HSIC PS PD L [16] RW Large power switch of HSIC 
0:power on HSIC 
1:power down HSIC. (default) 


МІРІ DSI PS PD 
S 


RW Small power down MIPI 
0:power оп МІРІ; 
1:power down MIPI.(default) 
power down MIPI_DSI sequence 
set МІРІ DSI PS PD S and 
МІРІ DSI PS PD L to 1'b1 
power оп МІРІ. DSI sequence 
set МІРІ DSI PS PD S to 1'bO 
after 100us or 1ms , set 
МІРІ ОЗ! PS PD L to 1t'bO(software 
control) 
finaly power on the MIPI DSI PHY 


MIPI DSI PS PD | [14] RW Large power down MIPI 
_L 0:power оп МІРІ; 
1:power down MIPI.(default) 


MIPI_CSI_4LANE | [13] RW Small power down MIPI 

_PS_PD_S 0:power оп МІРІ; 
1:power down MIPI.(default) 
power down MIPI 4LANE CSI 
sequence 
set МІРІ 4LANE CSI PS PD S and 
MIPI 4LANE CSI PS PD L to 1'b1 
power on MIPI CSI 4LANE sequence 
set МІРІ CSI 4LANE PS PD S to 
1'b0 
after 100us or 1ms , set 
МІРІ CSI 4LANE PS PD L to 
1'b0(software control) 
finaly power on the MIPI CSI 4LANE 
PHY 


МІРІ CSI 4LANE | [12] RW Large power down MIPI 
.PS PDL 0:power on МІРІ; 
1:power down MIPI.(default) 


MIPI CSI 2LANE | [11] RW Small power down MIPI 
.PS PD S 0:power оп МІРІ; 
1:power down MIPI.(default) 
power down MIPI 2LANE CSI 
sequence 
set MIPI 2LANE CSI PS PD S and 
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MIPI 2LANE CSI PS PD L to 1'b1 
power on MIPI CSI 2LANE sequence 
set MIPI CSI 2LANE PS PD S to 
1'b0 


after 100us or 1ms , se 
МІРІ CSI 2LANE PS PD L to 
1'b0(software control) 


finaly power on the MIPI CSI 2LANE 
PHY 


MIPI CSI 2LANE | [10] RW S/C 0х1 Large power down МІРІ 
-PS PD L О:ромег оп МІРІ; 
1:power down MIPI.(default) 


ОА ИТ Ww [б [oo [roused _ |] 
СЕ СИ СИЕ И С Аы ге 
шені [za [ro | |ә mew — — — 


EFUSE BIST P + EFUSE_BIST Power on 
WR_ON 0: power down; 
1: power on; 
FORCE DSI PH | [2] DSI PHY PHY Power Down 
1: power down; 
FORCE CSI PH |[1] CSI PHY PHY Power Down 
1: power down; 


USB PHY PD RW USB PHY PHY Power Down 
0: power on; 
1: power down; 


TS CFG SET TS CFG SET 


TS CFG CLR TS CFG CLR 


[scree 
Cen [s 95 [25 [2 [2 25 [а [2 [т | [19 | e [зт e 
rC. 


A 
- reserved reserved reserved 
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ш ыш ы иш 


| Туре | 


аш шы 


TS_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


р GN 
pce 
mee] mM - 
Did ai lo a >< c NN 
Beer qe | “ы pem —— 
Lead +, 

ыш 

o 


PM 
mum 


EVENTACK RES | 4] EVENTACK RESTARTREQ TS01 
TARTREQ TS01 


Deed fea [Ro — 


EVENT RESTAR |[ 1] RW EVENT RESTARTREQ Т$01 
TREQ 1501 

EVENT. HALTRE Іш АҚ» se foo | EVENT HALTREQ 7501 

Q 1501 


6.32.1.12 BOOT MODE 


0x0000002C BOOT MODE (0x00000000) BOOT MODE 
0x0000102C BOOT MODE SET BOOT MODE SET 


0x0000202C BOOT MODE CLR BOOT MODE CLR 


Cen [o [о [2 [5 2 [s [25 [29 5 [2 [т [ж [лә [в [ [15] 
ru ra 


ws 
Peset [оо [о [оао [ооа о [о [ооо оо | 
CEEL Е Е ЕС С Е Е Е ВЕ (ШЕ 


- РТ 05 
reserved reserved ES reserved 
ля ТЕ 
UN 
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Set/CIr 


BOOT MODE 


Field Name Type Set Reset Description 
Clear Value 
mu [Ro | | [Rem — 
ARM JTAG EN |{13] АМ | [охо  |AONARMy ЛАС enable 


WPLL OVR FRE | [12] RW S/C 0x0 Not Used; 
Q SEL 


Dee: — [ues [RO | [© [nese — — — — ] 


PTEST FUNC A RW S/C 0x0 PTEST FUNC ATSPEED SEL 
TSPEED SEL 

PTEST FUNC M теі qe Function Test mode status. 
ODE 


Dee: — [es [no [ [oe Remi — — — — | 
Fuss promen [4 |o БЕНЕН ІСТЕН ЕТТІГІЛІСІ — | 


— БАЕ АЈ ee 
— ИС ИШ ЫШ эш И 
O ll 0 сь j 
== j = шашы 


6.32.1.13 ВВ BG CTRL 


0x00000030 BB BG CTRL (0х00001С0С) BB BG CTRL 
0x00001030 BB BG CTRL SET BB BG CTRL SET 


0x00002030 BB BG CTRL CLR BB BG CTRL CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 [23 | 22 | 2 | 20 | 19 | 18 | 17 | 16 | 


- 
BB BG R 
reserved он а ° BB LDO V 


| Туре | 
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BB LDO R 
EFCTRL 


reserved 


ri И 


BB_BG_CTRL 


Field Name Type Set/ Reset Description 
Clear Value 


Leser таз no оо ЕО 


BB CON BG [22] RW S/C 0х0 BG TOP! selftest ref voltage output 
enable 
0 (def) disable test ref voltage 
output 
1 enable test ref voltage 
output 


BB LDO V [19:16] | RW S/C 0х0 choose LDO output level 
00 (def) 0.9V 

DB BG RBIAS E | [15] Internal generating current enable 
0 (def) disable int generating 
current 
1 enable int generating 
current 

ВВ. BG_IEXT_IB | [14] External current input enable 
0 (def) disable ext current input 
1 enable ext current 
input 

BB_LDO_REFCT | [13:12] not used 

RL 

BB_LDO_AUTO_ | [11] RW S/C 0х1 not used 

PD_EN 

BB LDO SLP P | [10] RW S/C 0х1 BB_LDO sleep enable when СРО, 

D EN CP1, УСРО, VCP1 are all in deep sleep 
mode. 

BB LDO FORCE RW S/C 0x0 Enable BB LDO when BB LDO is not 

_ОМ іп power down status. 

BB LDO FORCE ML ЕЕ Software force ВВ LDO power down. 

PD 


жем — [m4 [mo | Joo [юе — — — — — 
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DEN | 


PE STE 51Р PD — — sleep enable when CP0, CP1, 
VCP0, VCP1 are all in deep sleep 
mode. 


BB BG FORCE | [1] Enable ВВ BG when BB BG is not in 
ON power down status. 

BB BG FORCE _ Cc Software force ВВ. BG power down. 
PD 


6.32.1.14 CP ARM  JTAG CTRL 
| 0х00000034 | CP_ARM_JTAG_CTRL (0x00000000) | CP ARM JTAG CTRL | ARM JTAG CTRL 


0x00001034 СР ARM JTAG CTRL SET СР_АНМ б t СТНІ. 


0х00002034 CP_ARM_JTAG_CTRL СІН СР АНМ eh ші СТНІ. 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЗЕЛЕЗЕЛЕЗ 
| e mm “з 


reserved 


me [| 77 7 


r 
[Reset | o | o joo [io о ооо | of ate] o | o | оо | 
Ж ОЕША И И eee 


CP. ARM JTAG P 
IN SEL 


poo 


Set/CIr 


CP ARM JTAG CTRL 


Field Name Type Set Reset Description 
Clear Value 


Leer [Bra [no | 9e meme — — — — — 


CP ARM JTAG. |[2:0] RW S/C 0х0 not used 
PIN_SEL 


6.32.1.15 PLL_SOFT_CNT_DONE 


0x00000038 PLL_SOFT_CNT_DONE (0x0000331F) PLL_SOFT_CNT_DONE 


0x00001038 PLL_SOFT_CNT_DONE SET КЕЛБЕ ETUR 


0х00002038 PLL_SOFT_CNT_DONE CLR PLL_SOFT_CNT_DONE 


reserved 


CLR 


| B | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 
|2 - 22) 


reserved 


ЕГЕ 
KS NNNM 
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" reserved reserved he: E reserved 


Hon — 


PLL_SOFT_CNT_DONE 


Field Name Type Set/ Reset Description 
Clear Value 


воа [o | [oo [Reed CS 
ЕСІ SOFT ONT | [13] RW S/C 0х1 ЕСІ count to stability by software. 
_DONE Refer to PMU APB RF. 
RCO SOFT ONT | [12] RW S/C 0х1 RCO count to stability by software. 
_ООМЕ Refer to PMU APB RF. 

m [RO | Joo [вю O O Oooo y 
XTLBUF1_SOFT RW S/C 0x1 XTLBUF1 count to stability by software. 
_CNT_DONE Refer to PMU APB RF. 
XTLBUFO_SOFT RW S/C 0х1 XTLBUFO count to stability by software. 
_CNT_DONE Refer to PMU APB RF. 

irs |Ro | |o [Rem CS 
LVDSPLL SOFT | [4] RW $/С 0х1 LVDSPLL count to stability by software. 
_CNT_DONE Refer to PMU APB RF. 
LPLL_SOFT_CN | [3] RW $/С 0х1 LPLL count to stability by software. 
T_DONE Refer to PMU APB RF. 

TWPLL SOFT C | [2] RW S/C 0х1 TWPLL count to stability by software. 
NT_DONE Refer to PMU APB RF. 
DPLL SOFT CN | [1] RW S/G 0x1 DPLL count to stability by software. 
T_DONE Refer to PMU APB RF. 
MPLL_SOFT_CN RW S/C 0x1 MPLL count to stability by software. 
T_DONE Refer to PMU APB RF. 

6.32.1.16 DCXO_LC_REG0 


0х0000003С DCXO LC REGO (0х00000000) DCXO LC REGO 


0x0000103C DCXO LC REGO SET DCXO LC REGO SET 
0x0000203C DCXO LC REGO0 CLR DCXO LC REGO CLR 
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Св T po T [2 [2 [25 [5 5 [5 T2 T [5 [з [| [зт е 


MEM eee 
EXE ООН 
— OD ee КЕИ КЕЕЛ ЕЗ ЕЕЕ 


рс рс 


- Е 


рс 
XO 
_LC 
.FL 
AG 
w| ë e ë el 
ЕСІ ООО БЕ 
и ER 


DCXO_LC_REGO 


Field Name Type Set/ Reset Description 
Clear Value 
pug [o | | [Red —  — - 


Госхо іс rac [вы |Ro | ою [бою | 
|resewed = | ПА | 2] ТЕ Е МН — | Reserved sd 


DCXO LC ONT . mu a = Clear DCXO LC counter. 
CLR 


6.32.1.17 DCXO_LC_REG1 


Сэ [э о [9 ав [ее [ж] [аз [аз [а [т [ [лә [в [т [15] 
Dwme| CCS 


DCXO_LC_CNT 
= ФН ee 


reserved 


DCXO_LC_CNT 
Te fm 


mans 
[Name | ом | 


DCXO_LC_REG1 


Field Name Type Reset Description 
Value 
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охоо онт [зт [Ro oe Гроот 


6.32.1.18 MPLL CFG1 


0x00000044 MPLL CFG1 (0x042C0039) MPLL CFG1 
0x00001044 MPLL CFG1 SET MPLL CFG1 SET 


0x00002044 MPLL CFG1 CLR MPLL CFG1 CLR 


ECNENERNEIEXEJEJEJEJEJEERETEGEZIESES 


MPLL REF | MPLL IBIA 
-|= Е u us 


ЕЛІ ESOC eee 
БІЛ SCS) Щ > ЕГЕ 
Рози [о о [о [о о КЕШЕШ Л мам 
ЕСТ ЕСЕ ER ЕГ О Е С ERE ER ВЕ Е 
СЕЕ БЕСЕ ЕЕЕ 


reserved MPLL_N 


ІШЕ 
= н 


5 


MPLL_CFG1 


Field Name Type Set/ Reset Description 
Clear Value 
pug Ro | [0 Res | 
MPLL_RES [29:28] MPLL Reserved bits 


MPLL_LOCK_DO | [27] БН БЕН СІН MPLL_LOCK_DONE 
NE 


MPLL_DIV_S [26] RW $/С 0х1 MPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


MPLL_MOD_EN [25] PLL modulator mod_en, default value 
is 1'bO. 

MPLL SDM EN [24] PLL modulator sdm en, default value 
is 161. 


gj no | [© meme — — — — — 
MPLL LPF [22:20] MPLL LPF resistor & cap control bits. 


MPLL REFIN [19:18] | RW S/C 0x3 MPLL reference clock input control bits: 
2'b00: 2M (26MHz/13) 
2'b01: АМ (26МН2/6.5) 
210: 13M (26МН2/6.5) 
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р м  —] 
uos [uu [rw [se o3 WPL charge pane бити 
Deme: ива no | оо [eee —  - 


MPLL N : 0: 0] RW S/C 0x39 MPLL fedback divider. To Configure 
MPLL Frequence is "MPLL_N" * 
"MPLL REFIN"; 


6.32.1.19 MPLL CFG2 


MPLL_CFG2 SET MPLL CFG2 SET 
0x00002048 MPLL CFG2 CLR MPLL CFG2 CLR 


| Bit_| 31 | 30 | 29 [28 [27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 


reserved MPLL МІМТ reserved MPLL KINT 


wm] — - —— | x j 


rese] o | o С О СО С ОС ОЗ О ОС ОС ОСЗ ОС С ОСЗ 
m КЕ С Е Е С С С | СЗ Е е а Е e 


MPLL_KINT 


MPLL_CFG2 (0x390B13B1) MPLL_CFG2 


RW 


no ЕЕЕ Я OU 


MPLL_CFG2 


Field Name Type Set/ Reset Description 
Clear Value 
prey [RO | | [вм O ooo 


(mew [evan [Ro | | mes — 


MPLL КІМТ [19: 0] pele MPLL fedback divider. To Configure 
MPLL Frequence is "MPLL_N" 
"MPLL REFIN"; 


6.32.1.20 DPLL CFG1 


0x0000004C DPLL CFG1 (0x051C0033) DPLL CFG1 
0x0000104C DPLL CFG1 SET DPLL CFG1 SET 


0x0000204C DPLL CFG1 CLR DPLL CFG1 CLR 


——————————————— 


DP 
"i DP "i 
reserved | DPLL RES > = DPLL_LPF rc is Hu aus 
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| Туре | 
ЖЭНЕ... 
Веза о [о1о оо о о ооо 


reserved DPLL_N 


ЕГЕ 
| e |. 2. 


Set/CIr 


DPLL CFG1 


Field Name Type Set Reset Description 
Clear Value 


LC NN СЕТ CN SN 20 С.А 


DPLL LOCK DO = ШИШ om DPLL_LOCK_DONE 
NE 


DPLL_DIV_S [26] RW $/С 0х1 DPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


DPLL_MOD_EN [25] PLL modulator mod_en, default value 
is 1'bO. 

DPLL SDM EN [24] PLL modulator sdm en, default value 
is 161. 


mj [so | [oo [Rem — 
DPLL LPF [22:20] DPLL LPF resistor & cap control bits. 


DPLL REFIN [19:18] | RW S/C 0x3 DPLL reference clock input control bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


DPLL. IBIAS [17:16] DPLL charge pump current control bits. 
isi [RO | [oo [nes — 


DPLL N [10: 0] RW S/C 0x33 DPLL fedback divider. To ME 
DPLL Frequence is "DPLL N 
"DPLL REFIN"; 


6.32.1.21 DPLL CFG2 


0x00000050 DPLL CFG2 (0x3304EC4F) DPLL CFG2 


ШИ ЕЛЕЗЕНЛЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕИЕЛЕЛЕШЕЛ 
pr 


0x00001050 DPLL_CFG2 SET DPLL_CFG2 SET 
0x00002050 DPLL_CFG2 CLR DPLL_CFG2 CLR 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dem | ОО О ОС 
| — | w | e j| w _ 
ЕСТІ БЕРЕН 39 MEL < _ 
rese | o | o [> ОСЗ ОС О С ОС ОСЗ ОЕ СО С С 


| e [us ess [2 [м | | в |765 [а [зато 


DPLL_KINT 
RW 


S/C 


L3 аа oon EXER 0 


DPLL_CFG2 


Field Name Type Set/ Reset Description 
Clear Value 
pua [RO | [о [Pesma — _ 


esemes feag no | oo [кее — — — — — —] 


DPLL KINT [19: 0] RW S/C 0х4ЕС | DPLL fedback divider. To B 
4F DPLL Frequence i is "DPLL N 
"DPLL REFIN"; 


6.32.1.22 TWPLL CFG1 


0x00000054 TWPLL CFG1 (0x052C003B) TWPLL CFG1 
0x00001054 TWPLL CFG1 SET TWPLL CFG1 SET 


| 0х00002054 | TWPLL_CFG1 CLR TWPLL | | TWPLL_CFG1CLR | CLR 


= CEE 


TW | TW 
"i i = 
4 `= RE TWPLL RE es IBI 
reserved оо рм TWPLL_LPF FIN 


L3- ee = == 
ЕСІСІ БЕРЕН s= | С ЕЛІ E = | se | = | 
LR Е ES КЫЛ ШО ЕСЕНЕЙ 


ЕЛЕНЕНЕЕЕНЕНЕЛЕЕЕНЕНЕН 
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TWPLL_CFG1 


Field Name Type Set/ Reset Description 
Clear Value 


SE СИ К ТШЕН те 


TWPLL_LOCK_D = WEB LB TWPLL ОСК DONE 
ONE 


TWPLL DIV S [26] RW S/C 0х1 TWPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


TWPLL MOD E | [25] RW S/C 0x0 PLL modulator mod en, default value 

N is 1700. 

TWPLL SDM EN | [24] PLL modulator sdm еп, default value 
is 161. 


mj [so | [oo (Ree o 
TWPLL LPF [22:20] TWPLL LPF resistor & cap control bits. 


TWPLL REFIN [19:18] | RW S/C 0x3 TWPLL reference clock input control 
bits: 
2'b00: 2M (26MHz/13) 
2'b01: АМ (26МН2/6.5) 
210: 13M (26МН2/6.5) 
211: 26M 


TWPLL_IBIAS [17:16] TWPLL charge pump current control 
bits. 


et [RO | Joo [Reed 7 
TWPLL_N [10: 0] RW $/С 0x3B TWPLL fedback divider. To Configure 
TWPLL Frequence is "TWPLL_N" * 
“TWPLL_REFIN"; 


6.32.1.23 TWPLL_CFG2 


TWPLL_CFG2 (0x3B013B14) 
TWPLL_CFG2 SET 
TWPLL_CFG2 CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 


mw оно 


Set/CIr 


| Name | TWPLL KINT 
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TWPLL_CFG2 


Field Name Type Set/ Reset Description 
Clear Value 


а ее т ИЕ НО Sc RM 


mafo | os mee — — — — — 
TWPLL KINT [19: 0] RW S/C 0x13B1 | TWPLL fedback divider. To Configure 
4 TWPLL Frequence is "TWPLL N"* 
"TWPLL  REFIN"; 


6.32.1.24 LTEPLL CFG1 


0x0000005C LTEPLL CFG1 (0x052C002F) LTEPLL CFG1 
0x0000105C LTEPLL CFG1 SET LTEPLL CFG1 SET 


0x0000205C LTEPLL CFG1 CLR LTEPLL CFG1 CLR 


| BM [st|so | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 ve | 17 | 16 


LTEPLL_R 5 LTEPLL_R LTEPLL_IB 
- = | u Е 


ЕСІ EROON MEREN 
ЕБІ: Ca MEERE 
resa] o o e О o e О e СЗ ОСЗ ОСЗ ОС СО С СЗ 
ПТ ЕЕ К |а Е С С С С | СЗ СЗ еа Е ОСЗ СО 
Ka 


reserved LTEPLL N 


Ly 
me [o | w —] 


Set/CIr 


емен, L 
Реза | о оо е оо [о | о ОЮ 


LTEPLL_CFG1 


Field Name Type Set/ Reset Description 
Clear Value 
piso [RO | |59 [вв —  — - 
LTEPLL_RES [29:28] LTEPLL Reserved bits 


LTEPLL LOCK | [27] 0x0 LTEPLL_LOCK_DONE 
DONE 


LTEPLL_DIV_S [26] RW $/С 0х1 LTEPLL feedback divider select signal: 
0: integer divider 
1: fractional divider 
Default is 1. 
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LTEPLL MOD E | [25] RW S/C 0x0 PLL modulator mod en, default value 
N is 1'bO. 
LTEPLL SDM E | [24] PLL modulator sdm en, default value 
N is 161. 


gj no | [© meme — — — — —. 
LTEPLL LPF [22:20] LTEPLL LPF resistor & cap control bits. 


LTEPLL REFIN [19:18] | RW S/C 0x3 LTEPLL reference clock input control 
bits: 
2'b00: 2M (26МН2/13) 
2'b01: 4M (26МН2/6.5) 
2'b10: 13M (26МН2/6.5) 
2'b11: 26M 


LTEPLL. IBIAS [17:16] LTEPLL charge pump current control 
bits. 


ms [no | foo [nes — y 
LTEPLL N [10: 0] RW S/C Ox2F LTEPLL fedback divider. To Configure 
LTEPLL Frequence is "LTEPLL N"* 
"LTEPLL. ВЕРИМ"; 


6.32.1.25 LTEPLL CFG2 


LTEPLL CFG2 (0x2F042F43) 
LTEPLL CFG2 SET 
LTEPLL CFG2 CLR 


w  LTEPLLCrG2CR ў 
| в |31 | 30 | 29 [28 [27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 


reserved LTEPLL NINT reserved LTEPLL KINT 


ЕГІЗ БЕСІН w = | x | 


Set/CIr Г | S/C 


x | < |] 
res | o| ° [To [rs 7 | [o [o ОС o To To 
ШІШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


LTEPLL_KINT 


LTEPLL_CFG2 


Field Name Type Set/ Reset Description 
Clear Value 
m [no | foo [Reed — — — — — 
LTEPLL_NINT [29:24] LTEPLL_NINT 


esa [o | oo [Resened CS 
LTEPLL_KINT [19: 0] RW $/С 0х42Ғ4 | LTEPLL fedback divider. To Configure 
3 LTEPLL Frequence is "LTEPLL_N"* 
"LTEPLL REFIN"; 
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6.32.1.26 LVDSDISPLL CFG1 


0x00000064 LVDSDISPLL CFG1 (0х051С0026) LVDSDISPLL CFG1 
0x00001064 LVDSDISPLL CFG1 SET LVDSDISPLL CFG1 SET 


0x00002064 LVDSDISPLL CFG1 CLR LVDSDISPLL CFG1 CLR 


| вт [зт | 30 | 20 [28 | 27 | 26 | 25 | 26 [23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
LV 


LVDSDISP LVDSDISP 


DVUSDISPEL RES LL REFIN LL IBIAS 


LVDSDISPLL CFG1 


Field Name Type Set/ Reset Description 
Clear Value 
LVDSDISPLL RE [81:28] LVDSDISPLL Reserved bits 
LVDSDISPLL LO | [27] LVDSDISPLL LOCK DONE 
CK DONE 


в DI | [26] LVDSDISPLL feedback divider select 
signal: 
0: integer divider 
1: fractional divider 
Default is 1. 


LVDSDISPLL_M [25] 

OD_EN 

а $0 PLL modulator sdm en, default value 
is 1'b1. 


Bo ати [22:20] RW ші m LPF resistor & cap 
F control bits. 


LVDSDISPLL_RE | [19:18] LVDSDISPLL reference clock input 
FIN 


control bits: 
Spreadtrum Communications, Inc., Confidential and Proprietary 704 of 1554 


PLL modulator mod en, default value 
is 1'bO. 


2'b00: 2M (26MHz/13) 
2'b01: АМ (26МН2/6.5) 
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2'b10: 13M (26MHz/6.5) 

2'b11: 26M 
LVDSDISPLL IBI | [17:16] RW S/C 0х0 LVDSDISPLL charge pump current 
AS control bits. 


пва [no | [oo [Reed | 
LVDSDISPLL N [10:0] | RW S/C 0x26 LVDSDISPLL fedback divider. To 
Configure LVDSDISPLL Frequence is 
"LVDSDISPLL_N" * 
"LVDSDISPLL_REFIN"; 


6.32.1.27 LVDSDISPLL_CFG2 


0x00000068 LVDSDISPLL_CFG2 (0x26076276) LVDSDISPLL_CFG2 


0x00001068 LVDSDISPLL_CFG2 SET 
0x00002068 LVDSDISPLL_CFG2 CLR 


| LVDSDISPLL CFG2CLR — ( 
| B | 31 | 30 | 29 [28 [27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 [16 | 17 | 16 | 


reserved LVDSDISPLL_NINT reserved LVDSDISPLL_KINT 


Ly 
| = | - | m | - | 
x 


Set/CIr 


S/C 


LVDSDISPLL КІМТ 


RW 


S/C 


LVDSDISPLL CFG2 


Field Name Type Set Reset Description 
Clear Value 


LVDSDISPLL_ NI a 24] [rw [зо [о | Inasa NINT 


ваза [но | |9 [meme | 
LVDSDISPLL_KI = 0] | RW $/С 0х7627 | LVDSDISPLL fedback divider. То 
МТ 6 Configure LVDSDISPLL Frequence is 
"LVDSDISPLL_N" * 
"LVDSDISPLL_REFIN"; 


6.32.1.28 AON_REG_PROT 


0x0000006C AON_REG_PROT (0x80000000) AON_REG_PROT 
0x0000106C AON_REG_PROT SET AON_REG_PROT SET 


0x0000206C AON_REG_PROT CLR AON_REG_PROT CLR 


Br |31 | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
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reserved 


Big endian protect register 


Field Name Type Set/ Reset Description 
Clear Value 
ape CTRL PR | [31] This bit will be 1 only when 
REG PROT REG is set 0x9620 


reserved [18016] С темей о | 
ЕСЕТШ PROT_VAL | [15: 0] Only when set 0х9620, LDSP control 
could be active. 
Only when set 0x8810, TDSP control 
could be active. 
6.32.1.29 LDSP_BOOT_EN 


LDSP BOOT EN (0x00000001) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


reserved 
Set/Clr 


usapu eae 
Б» Е EE EE ВЕ С ЕС Е 
Lam ЫЕ А nme 1 


- Е 


БГ e ë ЕЛЕ 
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Peset | o jo [о | оо о [о [оо [о [о [о [ооо I 


DSP boot enable 


Field Name Type Set/ Reset Description 
Clear Value 


Dese — mea [no | |ә wwe — — — — —] 


FRC CLK_LDSP та ARM force DSP clock on, active high; 


LDSP_BOOT_EN 0: DSP boot not allowed, DSP won't 
start from the boot vector address 
specified by MCU. 

1: DSP boot enable 


6.32.1.30 LDSP_BOOT_VEC 


0x00000074 LDSP_BOOT_VEC (0x00200000) LDSP_BOOT_VEC 
0x00001074 LDSP_BOOT_VEC SET LDSP_BOOT_VEC SET 


0x00002074 LDSP_BOOT_VEC CLR LDSP_BOOT_VEC CLR 


| вт |31 | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


LDSP_BOOT_VECTOR 


" 


А) 
[Rest | o Lo [oo Po odio оо BE: eo o ov 
ШЕ ECHTE EE ECCO ЗВ ЕЕ С ECRIRE ER ЕЛЕК 

Ме мм | 


LDSP_BOOT_VECTOR 


ЕГЕ 
" 


Set/CIr 


DSP boot vector 
Field Name Type Set Reset Description 
Clear Value 


сот BOOT VE | [31: 0] Шы If dsp_boot_en is true, after DSP soft 
reset or vector interrupt received, DSP 
will boot from the address specified by 
this register. 


6.32.1.31 LDSP_RST 


0x00000078 LDSP_RST (0x00000000) LDSP_RST 


0x00001078 LDSP_RST SET LDSP_RST SET 
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Lm [s [ж 25 [2 [s [55 [5 [8 T2 T7 [ж D [тв [т [ле] 
De ООО 


reserved 


| 06 


Set/CIr 


- Е 


ас, 7 си 
[set 8 [se] 
| ССС 


ОЗР геѕеї 


Field Name Type Set/ Reset Description 
Clear Value 


кые mea [no | |ә www — — — — —] 


LDSP SYS SRS ARM force DSP clock on, active high. 
T 

LDSP CORE SR RW S/C 0х0 DSP CORE Soft Reset, default in 
ST_N Reset Status, active low 


6.32.1.32 LDSP_MTX_CTRL1 


Cen [o [9o [3 [5 7 2 [25 [4 [5 [2 [7 [2 o | [ v 6 
м | 


LDSP_MTX_CTRL1 


СІЛЕНЕНЕНЕЕЕЕКЕЕНЕНЕЛЕЕЕЕКЕЕНЕНЕНЕН 
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LDSP MTX CTRL1 


Field Name Type беі/ Reset Description 
Clear Value 


LDSP MTX CTR | [81: 0] RW S/C 0x1000 | [24] pub2ldsp access en -- Not used; 
L1 000 [11] ldspx cd cx Ір en 
[10] ldspx cd cx еар lp en 
[9] ldspx cd cx epp Ір еп 
[8] ldspx cd xh Ір en 
[7] ldspx са ahb dmar lp en 
[6] Idspx cd xh атам lp en 
[5] ldspx cd dlch lp en 
[4] ldspx cd етс lp en 
[3] ldspx cd ору Ір en 
[2] ldspx cd top lp en 
[1] ldspx cd xccx lp en 
[0] ldspx са xcxh lp en 


6.32.1.33 LDSP MTX CTRL2 


0x00000080 LDSP MTX CTRL2 (0x00000000) LDSP MTX CTRL2 
0x00001080 LDSP MTX CTRL2 SET LDSP MTX CTRL2 SET 


0x00002080 LDSP MTX CTRL2 CLR LDSP MTX CTRL2 CLR 


| B |31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | мм | 


LDSP_MTX_CTRL2 


| Name | LDSP_MTX_CTRL2 
Type 


Set/CIr S/C 


LDSP MTX CTRL2 


Field Name Type Set Reset Description 
Clear Value 


LDSP MTX СТН | [81: 0] RW S/C 0x0 [31:16] laccx neg thd 
Le [15:0] ldspx neg thd 


6.32.1.34 LDSP MTX CTRL3 


0x00000084 LDSP MTX CTRL3 (0x00000000) LDSP MTX CTRL3 
0x00001084 LDSP MTX CTRL3 SET LDSP MTX CTRL3 SET 
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E [o [9o p [2 T [35 [75 [5 5 [2 [т | [лэ [e [ 6 
Tome [CCS 
Ed Ee С ОС С О ОС ОС ОС ОС СЗ ОС ОСЗ ОС С ОС С 


ШЕ ЕЛЕЛЕНЕЛЕЛЕЛЕЗЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЙЕЛ 


LDSP_MTX_CTRL3 


ЕЛЕНЕЕЕНЕНЕНЕНЕНЕЛЕЛЕНЕЛЕШЕНЕНЕНЕЕ 


LDSP_MTX_CTRL3 


Field Name Type Set/ Reset Description 
Clear Value 


LDSP_MTX_CTR | [31: 0] RW $/С 0х0 [21:20] laccx cd dlch slp frc[1:0] 

L3 [19:18] laccx cd emc slp frc[1:0] 
[17:16] laccx cd ulmac slp frc[1:0] 
[15:14] ldspx cd cx бір frc[1:0] 
[13:12] ldspx cd xh slp frc[1:0] 
[11:10] ldspx cd dlch slp frc[1:0] 
[9:8] Idspx са етс slp frc[1:0] 
[7:6] ldspx са ару slp frc[1:0] 
[5:4] ldspx cd top slp frc[1:0] 
[3:2] ldspx cd хссх 51р frc[1:0] 
[1:0] ldspx cd хсхһ slp frc[1:0] 


6.32.1.35 AON CGM CFG 


Ten [o [9o [3 [а [25 T5 [74 [5 [2 T7 [2 | e [ [6 
ле | жоса | мәсет | мезет | моет | 
АМ/ АМ/ RW RW 


PROBE_CKG_SEL AUX2_CKG_SEL AUX1_CKG_SEL AUX0_CKG_SEL 


| Name | 
mej нж | w | w | w | 
[Reset | e [о [о [оо [о (о [ооо [ооо [о [| 


АОМ СОМ СЕС 
Field Мате Туре Reset Description 
Value 
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PROBE СКО DI | [31:28] Probe Clock Division Configure. 
V 


AUX2 ска DIV | [27:24] Aux2 Clock Division Configure. 
AUX1 ска DIV | [23:20] Aux1 Clock Division Configure. 
AUXO ска DIV | [19:16] Aux0 Clock Division Configure. 


PROBE СКО SE | [15:12] Same аз Аих0 Definiation. 
L 


AUX2 СКО SEL | [11:8] Same аз Аих0 Definiation. 
AUX1 СКО SEL | [7:4] Same аз Аих0 Definiation. 


AUXO CKG SEL |[3:0] RW 0x0 Aux0 Clock Source Selection: 
4'b0000 : 32K 
4'b0001 : 26M (RFO) 
4'b0010 : 26M (RF1) 
4'60011 : RC. 4M AON 
4'b0100 : DPLL DIV32 
4'b0101 : TWPLL DIV32(48M) 
4'b0110 : MPLL_DIV32 
4'b0111 : LTEPLL_DIV40(30M72) 
4'b1000 : LVDS. DIV32 
4'b1010 : МІРІ DSI DBG DIV2 


6.32.1.36 LACC MTX CTRL 


0x0000008C LACC MTX CTRL (0x00000000) LACC MTX CTRL 
0x0000108C LACC MTX CTRL SET LACC MTX CTRL SET 


0x0000208C LACC MTX CTRL CLR LACC MTX CTRL CLR 


| вт | 31 | 30 | 29 [28 [27 | 26 |25 | 26 |23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Name | ммм -| 


LACC_MTX_CTRL 


LACC_MTX_CTRL 


" 


Set CIr 


LACC MTX CTRL 


Field Name Type беі/ Reset Description 
Clear Value 


w MTX CTR | [31: 0] [31] Іасс accx soft rst 
[30] Іасс fecx soft rst 
[29] lacc rftx soft rst 
[28] асс dlchx soft rst 
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[2] laccx cd dich |р en 
[1] laccx cd етс Ір en 


[0] laccx cd ulmac Ір en 


6.32.1.37 CORTEX MTX CTRL1 
| 0х00000090 | CORTEX_MTX_CTRL1 (0х01000000) | CORTEX MTX CTRL1 | MTX_CTRL1 


0x00001090 CORTEX_MTX_CTRL1 SET E БЕ CTRL1 


0x00002090 CORTEX_MTX_CTRL1 CLR CORTEX | cR CTRL1 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛГИЕАЕИГЗЕЛЕЛЕЛЕЗ 
— отаға А 


CORTEX_MTX_CTRL1 


" 


СЕЕ ЕЕ КЕКЕК ЕЕЕ СЗ 
ПТ | |а Е и аә ә | е е е а е ИСЗ С 
mmm 0] 


CORTEX_MTX_CTRL1 


L3 


Set/CIr 


CORTEX MTX CTRL1 


Field Name Type Set Reset Description 
Clear Value 


SO EA MTX С | [31: 0] 0x1000 | [24] pub2lcp access en 
000 [9] lcpx cd ahb Ip en 
[8] lepx cd ahb dmar lp en 
[7] lepx cd ahb атам lp еп 
[6] lcpx cd ahb ѕесо lp en 
[5] lecpx cd ahb ѕесі lp en 
[4] lcpx cd dam Ір en 
[3] lepx cd етс 1р en 
[2] Ісрх cd дру 1р en 
[1] lepx са top Ip en 
[0] lcpx cd apb Ip en 


6.32.1.38 CORTEX MTX CTRL2 


0x00000094 CORTEX MTX CTRL2 (0x00000000) CORTEX MTX CTRL2 


0x00001094 CORTEX MTX CTRL2 SET шше Бра 


0х00002094 CORTEX_MTX_CTRL2 CLR 


CORTEX_MTX_CTRL2 
CLR 


Br |31 | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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С и O 
Eme НИ 


RW 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
KH ші 

5/С 


CORTEX_MTX_CTRL2 


ес е 2777, 
Peset | o jo [о | оао [о [оа о [о [о [ооо | o 


CORTEX_MTX_CTRL2 


Field Name Type Set/ Reset Description 
Clear Value 
СОВТЕХ_МТХ_С | [31: 0] [15:0] Ісрх neg. thd 
TRL2 


6.32.1.39 CORTEX_MTX_CTRL3 


0x00000098 CORTEX_MTX_CTRL3 (0x00000000) CORTEX_MTX_CTRL3 


0x00001098 CORTEX_MTX_CTRL3 SET le 
0x00002098 CORTEX_MTX_CTRL3 CLR cee 


| B | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 
ме = >= 


reserved 


w) 6 


Set/CIr 


ПЕНА 
Reset | o | o | opm AERERERERERERERER ERERES 
ШИ ie a EE EE aeee ВЕ Wa 


CORTEX_MTX_CTRL3 


Type RW 
Set/Clr S/C 


DSP reset 


Field Name Type Set Reset Description 
Clear Value 


Dese: — mus no [ [ш www — — — — —] 


CORTEX MTX С | [15: 0] RW S/C 0x0 [11:10] lcpx cd dap slp frc[1:0] 
TRL3 [9:8] Icpx cd emc slp frc[1:0] 

[7:6] lepx са ору 51р frc[1:0] 
V1.0 
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[5:4] lepx cd top slp frc[1:0] 
[3:2] lepx са ahb slp frc[1:0] 


[1:0] lepx cd арб slp frc[1:0] 


6.32.1.40 CA5 TCLK DLY LEN 
| 0x0000009C | CA5_TCLK_DLY_LEN (0х00000000) | CAS TCLK DLY LEN | |. TCLK РҮ LEN 


0x0000109C САБ TCLK DLY LEN SET ET ee DLY_ LEN 


0x0000209C САБ TCLK DLY LEN CLR CA5 -TOLK PHY- LEN 


Bi | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16, 


reserved 


APB clock control 


Field Name Type Set/ Reset Description 
Clear Value 


E _TCLK_DLY_ | [15:0] ofa [о [ш pinioane | Length of delay chain for CA5 trace 


6.32.1.41 AON CHIP. ID H 


m [o [o [5 [8 [7 [25 T6 [5 [5 [2 T [e e | v [| 
СТ — — ОИ 


AON CHIP. ID H 


Type 


er RECTE IRE ЕТЕ С IER RE a e Е ВЕСЕ 


AON CHIP. ID H 
Te | 0 0 0 0 00 0 m _ O 


AON CHIP ID H 
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Field Name Type Reset Description 
Value 


AON CHIP. ID Н | [81: 0] IE 0x5368 | AON Chip ID high word, the ASICII code of "Shar" 
6172 


6.32.1.42 AON CHIP ID L 


m [o [о p o [2 [55 [25 T [2 [т [ | [| | v [15] 
Teme fC 


AON_CHIP_ID_L 

e Я 
сз ЕНЕ ЕН КЕ ЕНЕ mx 
| Bi |148) 34 тз 12] 1 j 00/9 | 8 |7 Je 5 [а {з 2 {то | 


AON CHIP. ID L 


ы). A) ИШИН 
ССК ЕН OO /ЕНЕНЕУЛІ ЕГЕШЕШЕН 


AON_CHIP_ID_L 


Field Name Type Reset Description 
Value 
AON CHIP ID L | [31: 0] Ox6B4 | AON Chip ID low word, the ASICII code of "kLS" + 
C5300 | analog chipid 


6.32.1.43 CCIR RCVR CFG 


Cm [э [з [ж] [т [ж] [з [зе [т [ж [лә [тв [зт [ле] 
€ m] ОИ 
ЕСІ БЕНЕН 


CCI | CCl 


ANALOG_TESTMUX reserved R_ Е | 
ЗЕ 


Pe Of Я 
С — — — = 
LINSEREREREREREREREREREREREREREN EN 


APB clock control 
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Field Name Type Set Reset Description 
Clear Value 


Dee: ЕЕ no [oo www — — — — —] 


ANALOG PLL R | [23:16] Reserved bit 
SV 
ANALOG TESTM | [15: 8] Test mux bits 
UX 


[eser oa [no | ]99 eme — — — — — 


CCIR SE [1] RW $/С 0х1 schmidt trigger enable 
0:disable; 
1:enable (default). 

CCIR IE RW S/C 0x0 input enable 
0:tie output to low; (default) 
1:data in. 


6.32.1.44 PLL BG CFG 


0x00000108 PLL BG CFG (0x00000000) PLL BG CFG 
0x00001108 PLL BG CFG SET PLL BG CFG SET 


0x00002108 PLL BG CFG CLR PLL BG CFG CLR 


Li [s [зо [25 [25 [2 [25 [25 7s [5 [2] s | s [ 9 [e т [ 15. 
Isa 


i^ 
PLL | Em R 
reserved 


PLL BG CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese [тыю | |ә |е — — — — —] 


РШ BG RBIAS | [3] RW S/C 0x0 Internal generating current enable 
EN 0 (def) disable int generating 
current 
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enable int generating 
өй 


PLL_| ИШИНЕ РО [2] Power down BG_top1 
0 (def) Power on BG_top1 
1 Power down 
BG_top1(set the default value to 0 for 
sina buffer on) 


PLL BG_IEXT_IB External current input enable 


0 (def) disable ext current input 


1 enable ext current 
input 


PLL_CON_BG RW S/C 0х0 BG ТОР1 selftest ref voltage output 
enable 
0 (def) disable test ref voltage 
output 
1 enable test ref voltage 
output 


6.32.1.45 LVDSDIS_SEL 


0x0000010C LVDSDIS_SEL (0x00000000) LVDSDIS_SEL 
0x0000110C LVDSDIS_SEL SET LVDSDIS_SEL SET 


0x0000210C LVDSDIS_SEL CLR LVDSDIS_SEL CLR 


| в | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 49 | v8 | 17 | 16 | 
name = 


reserved 


Type 
Set/CIr 


ЕС Е ЕЕ ECC REIR EC КИН Е Е Е СИ 
reserved оар 
LOG_SEL 


LVDSDIS_SEL 


Field Name Type Set/ Reset Description 
Clear Value 


кые — mes [no | [ш СООО 


LVDSDIS_LOG_ | [2:1] RW $/С 0х0 0: СА? LOG output through LVDSDIS 

SEL 1: CA5 LOG output through LVDSDIS 
2: HDSL LOG output through LVDSDIS 
3: HDSL LOG output through LVDSDIS 
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LVDSDIS DBG . RW S/C 0x0 0: displayc output through LVDSDIS 
SEL 1: log output through LVDSDIS 


6.32.1.46 DJTAG_MUX_SEL 


Cen [a [9o [3 [8 7 2 [25 [7 [5 [2 [7 [ | e e [7 [| 
— a 


reserved 


- Е 


DJTAG_MUX_SEL 


Field Name Type Set/ Reset Description 
Clear Value 


апы [mo | | [Red  — | 
DJTAG CODEC | [7] RW S/C 0х0 CODEC DJTAG Select, one hot 
SEL configure; 
DJTAG AON SE AON DJTAG Select, one hot configure; 
L 
DJTAG PUB SE PUB DJTAG Select, one hot configure; 
L 


DJTAG CP1 SE CP1 DJTAG Select, one hot configure; 
L 
DJTAG CPO SE СРО DJTAG Select, one hot configure; 
L 
DJTAG GPU SE GPU DJTAG Select, one hot configure; 
L 


DJTAG MM SEL MM DJTAG Select, one hot configure; 
DJTAG AP SEL ІІ {ву [sc [оо | AP DJTAG Select, one hot configure; 
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6.32.1.47 АНМ7 SYS SOFT RST 


0x00000114 ARMT SYS SOFT ВТ (0x00000011) АВМ7 SYS SOFT ВТ 


0x00001114 АВМ7 SYS ЅОЕТ RST SET Ба ыы 
0x00002114 АНМ7 SYS SOFT RST CLR dd CE 


| Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
namne = 


reserved 


| — m 


Set/CIr 


- reserved reserved 


= оқы үр 
ras 
ЕСІ С о о е оо ОС ОС О ОС ОС о ОС С 


ARM7_SYS_SOFT_RST 


Field Name Type Set/ Reset Description 
Clear Value 


Dese: [тыю [oo [ея | 


АВМ? . 5Ү5 SOF PAS a d АВМ7 AHB software reset, high active. 


E селе 5 Ta m [ec | YAR Oe ree ARM7 Core software reset, high active. 


6.32.1.48 CP1 CPO ADDR MSB 


0x00000118 CP1 CPO ADDR MSB (0x00000005) CP1 CPO ADDR MSB 


0x00001118 CP1 СРО ADDR MSB SET Midi M МЫН 


0x00002118 CP1 СРО ADDR MSB CLR кын sms 


| Bit_| 31 | 30 | 29 | 28 | 27) 26 | 25 | 24 | 29 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 


reserved 


е | 
EFJ 
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вен [оо [о [оао [о [оао о [ооо o | o | 
ЕСЛИ ECRIRE e ERN CR RR ECRIRE RES RECIEN 


reserved CP1 CPO ADDR MSB 


CP1 CPO ADDR MSB 


Field Name Type Set Reset Description 
Clear Value 


Dese: [pad [no | [ш [nese — — — — —] 


CP1 СРО ADDR [3: 0] CP1 СРО ADDR MSB, add'[31:28] 
_MSB 


6.32.1.49 AON_DMA_INT_EN 


Ten [a [9o [5 [25 [77 [25 [25 [s [5 [2 [1 [ v [18 [7 [| 
С ООО 
| 77 

ПС О ОС ОС ОС С С ОС ОС ОС ОС С ОС ОЗ ОС ОС 


Е ЕЕ ВЕ ББ Е ЗЕ RE CERRO 


- - 


АОМ РМА INT ЕМ 


Field Name Type Set/ Reset Description 
Clear Value 


Deme [mm | |ә [mes — — 1 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 720 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


КЕЗ SPREADTRUM | SC9832 Device Specification 


AON РМА INT . RW S/C 0x0 AON DMA request interrupt to ARM7 
ARM7 EN enable, high active 
AON ОМА INT |[5] RW S/C 0x0 not used 

CP1 DSP EN 

AON ОМА INT | [4] RW S/C 0x0 not used 

CP1. CA5 EN 

AON DMA | INT [ 3] AON DMA request interrupt to CPO 
СРО DSP 1 DSP 1 enable, high active 


AON_DMA | INT [ 2] AON DMA request interrupt to CPO 
CPO DSP 0 DSP 0 enable, high active 

AON DMA INT. [ 1] AON DMA request interrupt to CPO 
СРО ARM9 0 Е ARM? enable, high active 

N 

AON_DMA_INT_ RW S/C 0x0 AON DMA request interrupt to AP 
AP_EN enable, high active 


6.32.1.50 EMC_AUTO_GATE_EN 
| 0x00000120 | ЕМС AUTO САТЕ EN (0x00000000) | ЕМС AUTO GATE ЕМ | _ AUTO GATE ЕМ 


0х00001120 ЕМС AUTO САТЕ ЕМ SET EMG Soe EN 


0x00002120 EMC_AUTO_GATE_EN CLR ЕМС.. АЕ GATE- EN 


ICBEJEJEREJEZEJEJEJEIEIEREREIESEAES 


- I 


- Е 
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EMC_AUTO_GATE_EN 


Field Name Type Set/ Reset Description 
Clear Value 


CP1_PUB_AUTO 
_GATE_EN 


СРО РОВ АОТО 
_GATE_EN 


AP_PUB_AUTO_ 
GATE_EN 


AON_APB_PUB_ 
AUTO_GATE_EN 


CP1_EMC_AUTO 
_GATE_EN 


СРО_ЕМС_АЧТО 
_САТЕ_ЕМ 


AP_EMC_AUTO_ 
GATE_EN 


CA7_EMC_AUTO 
_GATE_EN 


——— PUB clock auto gated enable. 
High active. 


0: always not gated 

1: auto gated when CP1, VCP1 are 
both in sleep 

CPO PUB clock auto gated enable. 
High active. 

0: always not gated 

1: auto gated when СРО, УСРО, VCP1 
are all in sleep 

AP PUB clock auto gated enable. High 
active. 

0: always not gated 

1: auto gated when AP is in sleep 
AON APB PUB clock auto gated 
enable. High active. 

0: always not gated 


1: auto gated when AP, CPO, CP1, 
VCPO, VCP1 are all in sleep 


CP1 EMC clock auto gated enable. 
High active. 


0: always not gated 

1: auto gated when CP1, VCP1 are 
both in sleep 

CPO EMC clock auto gated enable. 
High active. 

0: always not gated 

1: auto gated when СРО, УСРО, VCP1 
are all in sleep 

AP EMC clock auto gated enable. 
High active. 

0: always not gated 

1: auto gated when AP is in sleep 
СА? ЕМС clock auto gated enable. 
High active. 

0: always not gated 

1: auto gated when CAT is in sleep 


6.32.1.51 ARM7 CFG BUS 


АВМ? СЕС BUS (0x00000000) ARM? СЕС BUS 
АВМ7 СЕС BUS SET АВМ7 СЕС BUS SET 


АВМ7 CFG BUS CLR АВМ7 CFG BUS CLR 


ви [зт | 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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| 
Se 
ERERERERERERERERERERERERERERERES 


ERE ERE В В ER IER ERI RR ВЕ ЕВА С 
AR 


reserved 


L'INREREREREREREREREREREREE Е С БС E 


ARM7_CFG_BUS 


Field Name Type Set/ Reset Description 
Clear Value 


ARM7_CFG_BUS —— АНМ? configure bus sleep, high 
SLEEP active; 
ARM7 Sys can't enter sleep until this bit 
asserted; 
6.32.1.52 RTCAM 0 CFG 


ВТСАМ 0 СЕС (0x00000000) 
ШІНЕЛЕЛЕЛЕЕДЕЛЕЛЕЛЕЛЕІЕЕІЕІЕЛЕЛІСІ 
| Мате | reserved RTC4M0_RSV 

[Tw | 58 ee | 
[Sti | 


[Reset o |o | o [о [ооо [бо [оо [во [оо | | 
ЕС ВЕ ЕЕ В СЕТЕ ВБ REGES BOR CR 


res 
4- B | | Е 
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эе Ше С г s Ше | 
Sor 5 [| Е se ГІЗ 


RTC4M_0_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


к CO A 
коме [isa [во | [оо [Reseed Cid 


RTCAMO I C [11: 8] RW S/C 0x0 RTCA4MO Power control 
“0000”-“1111” 
“0110” default 


көе [л [no | [© Rees — — — — —] 


RTCAMO CAL D 0x0 ВТСАМО caululate done 
ONE 

ВТС4МО CAL S ВТС4МО start caululate 
TART 


Eu sana CHOP | [4] 4МВТСО chop enable 
* 1" is enable 
“0” is disable (default) 


peu [eue | me mes — — 


RTCAMO FORCE = Software force TRC4M0 enable, only 
_EN effective when 
ВТС4М0 AUTO САТЕ EN 
de-asserted. 
RTCAMO AUTO _ RW S/C 0x0 4MRTCO RC OSC enable 
GATE EN “41” is enable 
“0” is disable (default) 


6.32.1.53 ВТСАМ 1 СЕС 


ВТСАМ 1 СЕС (0х00000000) ВТСАМ 1 СЕС 
ВТСАМ 1 СЕС SET ВТСАМ 1 СЕС SET 


ВТСАМ 1 СЕС CLR ВТСАМ 1 СЕС СІН 


| Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 
L 7057  --- 


reserved RTCAM1 RSV 


ІШІ 
ЕГІН | О " 


erv 
M1 
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Ser s БЕН БЕСІГІ [| 


RTC4M_1_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


о у 
ел ива ro | [© [меш —  — — —— 


RTCAM1 I C [11: 8] RW S/C 0x0 RTC4M1 Power control 
“0000”-“1111” 
“0110” default 


ІСІ — [mr [no БЕНЕН ГГ: БЕН ООО 


RTCAM1 CAL D 0x0 RTC4M1 caululate done 
ONE 
ВТС4М1 CAL S ВТС4М1 start caululate 
TART 


Er _СНОР_ | [4] 4MRTC1 chop enable 
“4” is enable 
“0” is disable (default) 


[eu [sue | qe mes —— 0 — 


RTCAM1 FORCE U Software force TRC4M1 enable, only 
. EN effective when 
RTCAM1 AUTO GATE EN 
de-asserted. 
RTCAM1 AUTO ` RW S/C 0x0 4MRTC1 RC OSC enable 
GATE EN * 1" is enable 
“0” is disable (default) 


6.32.1.54 APB RST2 


0x00000130 AHB_RST2 (0х00000000) APB RST2 
0x00001 130 AHB RST2 SET APB RST2 SET 


Ten [o [9o [5 [25 [7 2o 2 [2 [5 [4 [7 [9 [ v e [ [6 


reserved 
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іу» |  — Jh | | | | | 
ОЕ 


- - 


АРВ RST2 


Field Name Type Set/ Reset Description 
Clear Value 


Bug [Ro | [oo аа 
CODEC DJTAG | [7] RW S/C 0x0 CODEC DJTAG software reset, high 
SOFT_RST active. 

AON_DJTAG_SO RW S/C 0х0 AON DJTAG software reset, high 
FT RST active. 

PUB DJTAG SO |[5] RW S/C 0x0 PUB DJTAG software reset, high 
FT RST active. 

GPU DJTAG SO |[4] RW S/C 0x0 GPU DJTAG software reset, high 
FT RST active. 

MM DJTAG SOF |[3] RW S/C 0x0 MM DJTAG software reset, high 
T RST active. 

CP1 DJTAG SO |[2] RW S/C 0x0 CP1 DJTAG software reset, high 
FT RST active. 

СРО DJTAG SO |[ 1] RW S/C 0x0 СРО DJTAG software reset, high 
FT RST active. 

Ar EU 99 ШИ 1, AP DJTAG software reset, high active. 
T RST 


6.32.1.55 AP WPROT EN1 


Li [s 9o] [29 [2 [25 [25 s [5 | z] 1 [19 [e | v e 
ЕСІГІ ООО 


AP_AWADDR_WPROT_EN1 


www—— ee 
Peset | o о1о [о јо ооо јо ооо ооо [| 
ceee Л ИЕЛЕЗ Е e С ЕС Е ЕИ ИКИ 
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| Name | AP AWADDR WPROT ЕМІ 
Type 


АР WPROT ЕМІ 


Field Name Type Reset Description 
Value 


AP_AWADDR_W | [31: 0] RW 0x0 AP AWADDR WPROT enable, high 32 bits. 
PROT_EN1 


6.32.1.56 CPO WPROT ЕМІ 


ICHEREIEIEIEZEIEIEIEIEIEREIEREIEZKE] 


СРО AWADDR WPROT ЕМІ 


r REE OE ВВ RENT ERE RES ECRIRE 


СРО AWADDR WPROT ЕМІ 


Peel PPP PPP PP PPP PPT 


CPO_WPROT_EN1 


Field Name Type Reset Description 
Value 
CPO_AWADDR__ | [31: 0] RW 0х0 СРО AWADDR WPROT enable, high 32 bits. 
WPROT_EN1 


6.32.1.57 CP1_WPROT_EN1 


Ten [э [ol [= [7 [25 [25 [ва [а [1 [ [з [18 [7 [| 


CP1_AWADDR_WPROT_EN1 


Type RW 


| e [us ens ea |9 [ет jej sa [зато 


CP1 AWADDR WPROT EN1 


ЕГЕ 
ЕЛЕНЕЕКЕЕНЕНЕЛЕЕЕНЕНЕЛЕЕЕНЕНЕЛЕНЕН 


CP1_WPROT_EN1 
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Field Name Type Reset Description 
Value 


CP1 AWADDR | [81: 0] RW 0x0 CP1 AWADDR WPROT enable, high 32 bits. 
WPROT_EN1 


6.32.1.58 IO_DLY_CTRL 


Lm [a [9o [3 [8 [7 [25 2 [а [2 [5 [ 9 [18 [ v [6] 


reserved 
Type 


ПЕНИ ЛЕ GS А ECCO =e Ee ВЕЗЕТ 
| Name | resened | CLK CCIR DLY SEL CLK CP1DSP DLY SEL CLK CPODSP DLY SEL 
туре "ШЕ w | cc (v o _ 


IO рҮ CTRL 


Field Name Type Reset Description 
Value 


CLK CCIR_DLY_ | [11:8] "үт шее CLK_CCIR delay select; 

CLK CP1DSP_ D БЕС CLK_CP1DSP delay select: 
Y SEL 

CLK CPODSP_ D EVIL CLK CPODSP delay select; 


6.32.1.59 AP WPROT ENO 


ICHEREIEIEIJEZEIEIEIEIEIEREIEIETEZKE] 


AP AWADDR WPROT ENO 


| Name | AP AWADDR WPROT ENO 
Type 


AP WPROT ENO 
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Field Name Type Reset Description 
Value 


AP AWADDR W | [31: 0] RW 0x0 AP AWADDR WPROT enable, low 32 bits. 
PROT ENO 


6.32.1.60 CPO WPROT ENO 


Cm [o [з p o 2 [ж] [ 5 5 [2 [т [ж [лә [в [зт [ле 
| Name | СРО AWADDR WPROT ЕМО 

LINSEREREREREREREREREREREREREREREE 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


СРО AWADDR WPROT ЕМО 


Pell PPP PPP PrP PtP] 


CPO WPROT ENO 


Field Name Type Reset Description 
Value 
CPO_AWADDR__ | [31: 0] RW 0х0 СРО AWADDR WPROT enable, low 32 bits. 
WPROT ENO 


6.32.1.61 CP1 WPROT ENO 


ICHEREIEIEIEZEIEIEIEIEIEREIEREIEZE] 
СТИ — — mann БЕНЕН 


CP1_AWADDR_WPROT_EN0 


CP1_AWADDR_WPROT_EN0 


Peel 11 


EE Е В e UR ЖЕНЕЛЕЛЕШЕН 


CP1_WPROT_ENO 


Field Name Type Reset Description 
Value 


CP1_AWADDR__ | [31:0] RW 0x0 CP1 AWADDR WPROT enable, low 32 bits. 
WPROT_ENO 
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6.32.1.62 PMU RST MONITOR 


KCHEREIEIEIEZEIEIJEIEIEIEREIEIEIEZKE] 


PMU RST MONITOR 


Type RW 


x m m 
Б ЛЕЛЕХЕНЕЛЕНЕЛЕШЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЖЕЛ 
mia 


PMU_RST_MONITOR 


Name 
Peel С ОС С О ОС С ОС О ОСЗ ОС ОСЗ ОС С ОСЗ 


PMU_RST_MONITOR 


Field Name Type Reset Description 
Value 
TOR 


6.32.1.63 THM_RST_MONITOR 


Fm [o [9 [3 [2 7 2 T5 [4 [5 [2 7 [9 e e [ v [6] 


THM RST MONITOR 


Type RW 


45%“ |) 
[Reset | o | o joo јо о ооо ооо ооо [| 
ЕСЕ ЗЕ fne RERO IER S RR Е ЗЕ EORR 


| Name | THM RST MONITOR 
Type 


THM_RST_MONITOR 


Field Name Type Reset Description 
Value 
THM_RST_MONI | [31: 0] monitor thm reset 
TOR 


6.32.1.64 AP_RST_MONITOR 


Ten [o 9o [2 [2 T [2s [25 2 [аз [2 [57 [ж [лә [| [7 [15] 
СИТНИ 


АР RST MONITOR 
Type 
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вез о [о [о [о a= 
LEES Би i ПЕ Е ЕЕ UR] 


АР RST. MONITOR 


ЕГЕ 
Peel С ОС С О ОС ОС С О ОСЗ ОС ОСЗ ОС СЗ ОСЗ СЗ 


AP_RST_MONITOR 


Field Name Type Reset Description 
Value 
OR 


6.32.1.65 CA7_RST_MONITOR 


m [о p o 2 [25 [25 [25 75 [2 [т [ж [19 [18 [7 [15] 


CA7 RST MONITOR 


м 


Ў | 
Веви [о о [о [ооо [о [о ио о Јо | | 9 | o | o | o 
Са Jrs [a fe pejar ЕА AIC ЕСЕ ЕЕ Ee 


| Мате | СА? RST MONITOR 
Type 


CA7_RST_MONITOR 


Field Name Type Reset Description 
Value 
CA7 RST MONI | [81: 0] monitor CA7 reset 
TOR 


6.32.1.66 BOND_OPTO 


Cen [э 9o p [=] [25 [25 25 [аз [2 [7 [ 0 [| [ 5 
СТИ i o 


BOND_OPTIONO 


ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛЕНЕЛЕНЕН 
СИТНИ 
| m j 
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Pese |o jo [о [оо о [оо [о (о о [ооо [оо 


ВОМО_ОРТО 


Field Name Type Reset Description 
Value 


BOND_OPTIONO | [31: 0] 0х0 Bonding options status; 
[0]: jtag_efs (0: jtag enable; 1: jtag disable) 
[4]: сро td (0: cp0 td enable; 1: сро td disable) 
[5]: сро hu3ge (0: сро hu3ge enable; 1: сро 
hu3ge disable) 
[6]: са? соге1/2/3 (0: enable 1: disable) 
[7]: са? core2/core3 (0: enable 1: disable) 
[9:8]: ори (0:2 core; 1:1 core) 
[11]: adi (0: ADI; 1: 126) 
[12]: Не (0: enable LTE; 1: disable LTE) 
[13]; gge (0: enable second GSM; 1: disable 
second GSM) 
[14]: coda7 (0: enable coda7; 1: disable coda7) 


6.32.1.67 BOND_OPT1 


ШІНЕЛЕЛЕЛЕЛЕЛДЕЛЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕ 


ВОМО_ОРТЮМ1 
| айю | 
[Reset | о | o | o [оо ооо јо ооо ооо [| 
ШЛИЕЛЕЛЕЛЕНЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕШЕЛЕЗЕЙІЕЕ 


BOND_OPTION1 


| o] 
Pel PPP PPP PPP PP 


BOND OPT!1 


Field Name Type Reset Description 
Value 
BOND OPTION! | [31: 0] 0x0 Bonding options status; 
[0]: jtag_dbg (1: jtag disable; 0: jtag enable) 


6.32.1.68 RES REGO 


тюююы | — нзнсцэююж»о [| Ня | 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
raw 


reserved 


| О KI 
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Peset juu 
ЕС ECRIRE RESET CUR COR RET EC ECRIRE RES ECC 


- Е 


Tie ыз ә Әса popon 


RES_REGO 


Field Name Type Reset Description 
Value 


эп [no [oo meme — — — — — — 
ANA INT POL S ANA INT polarity selection 
EL 
XTLBUF COMB _ RW 0x0 XTLBUF. COMB polarity selection 
POL SEL 


mene Пы eo os ОНИ 


pee s O 
quema me s 
(uem AT әтине s 
рет |е er prm — —— 
B EN 


6.32.1.69 RES REG! 


ооо [нынын бету [ ныне | 
E [o 9o p 2 T [25 [25 [25 5 [2 [т [ж [зә [в [зт [15] 
ІСІГІ ОО 
ШІ 

rese 


RES_REG1 


ЕІЛЕНЕНЕНЕНЕНЕЛЕЕЕКНЕНЕЛЕЕЕНЕНЕЛЕНЕН 


CR ЕЛЕЛЕНЕЛЕНЕЛЕНЕДЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЕ 
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RES REG! 


Field Name Type Reset Description 
Value 


RES НЕСІ [81: 0] IF Reserved registers. 
0000 


6.32.1.70 AON QOS CFG 


I o [oo] 29 [2 [2 [25 [2 T [2 [т [ж [лә [ле [зт [15] 


reserved 
| Bt |15) 1 1 2| јо [о јет |6|5 54 3|2]| 1|] 0 
| Name | QOS R GPU QOS W GPU QOS R GSP QOS W GSP 
Type | нм o | mw | mw po mo O 


AON QOS CFG 


ome | m tme mm 
Value 
[eewed [эй [Ro [oo иритки 


6.32.1.71 BB LDO CAL START 


Li [s 9o] [25 2 [26 [25 [2s [2 [ [т [ж [9 [e [ 
Dans О 


reserved 
Type 


- Е 


Ез 
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Pesa |o jo о [о [о јо [о о [ооо [о [ооо о | 


ВВ LDO CAL START 


Field Name Type Reset Description 
Value 


BB LDO CAL S RW 0x0 write "1" to start BB LDO calibration. It is 
TART self-cleared. 


6.32.1.72 AON_MTX_PROT_CFG 


Cen [o 9o [2s 2 [s [25 [2 5 [2 [77 [ж [зә [| [ [ле] 
ru RN 


reserved 


Type 


О АИ ИН 
| Reset | |: ПЕНИ ЗСЗ АС БИКЕ О ЗИ ОЕ К qos] 
ЕЕ EE Е ВЕ a О ВЕ СЗ ЗА ЕВЕ ВЕ Е С 


reserved HPROT_DMAW HPROT_DMAR 


AON_MTX_PROT_CFG 


Field Name Type Reset Description 
Value 


HPROT DMAW | [7:4] AON DMA_W HPROT 
HPROT DMAR | [3:0] AON DMA R HPROT 


6.32.1.73 LVDS CFG 


m [o [о p [25 [25 [25 [2 2 [2 [т [ж [лэ [те [ [15] 


LVDSDIS TXCLKDATA 


reserved 


LVDSDIS . LVDSDIS_ LVDSDIS_ LVDSDIS_ 
-- TXCOM TXSLEW TXSW НЕВЕ РВЕ_ЕМР 
туре ГГ.” рр м [= 
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LVDS CFG 


Field Name Type Reset Description 
Value 


ee ee Ia e  — — — 


Name _ТХСО | [13:12] а [и [oo GoGo ae О Driver Output Common Mode control 
LVDSDIS_TXSLE | [11:10] pe que Driver Output Slew Rate control 
W 


LVDSDIS TXSW |[9:8] |RW [охо | Driver Output Swing control 


LVDSDIS TXRE |[7: 3] LVDSDIS_TXRERSER 
RSER 


LVDSDIS_PRE_E | [2:1] RW 0x0 Pre_emphasis control 
MP “00” not pre emphasis (default) 
“01” pre_emphasis 1 
“411” pre emphasis 2 
LVDSDIS_TXPD RW 0х1 LVDS Driver Power Down 
“4” is power down (default) 
“0” is normal working 


6.32.1.74 PLL_LOCK_OUT_SEL 


Ten [э о [9 2 [s [25 [22 [2 [т [ж [лә [в [7 [15] 
СТЕ 


reserved 
Type PO 


. Ë | | Е 


PLL_LOCK_OUT_SEL 
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Field Name Type Reset Description 
Value 


киш [mea [m ІС ЛЕН [ше 7 


SLEEP_PLLLOC = SLEEP or PLLLOCK debug select 
K_SEL 0: PLL LOCK 
1: SLEEP 


PLL_LOCK_SEL | [6:4] PLL_LOCK done select 
3'b000: MPLL lock done 
3'b001: DPLL lock done 
3'b010: TWPLL lock done 
3'b011: LTEPLL lock done 
3'b1xx: LVDSDIS PLL lock done 


SLEEP_DBG_SE | [3:0] SLEEP Debug source select 

L 4700000: AP light sleep 
4'b0001: CPO light sleep 
4'b0010: VCPO light sleep 
4'b0011: CP1 light sleep 
4'b0100: VCP1 light sleep 
4'b0101: AP deep sleep 
4'b0110: CPO deep sleep 
4'b0111: VCPO deep sleep 
4'b1000: CP1 deep sleep 
4'b1001: VCP1 deep sleep 
4'b1010: 0 
4'b1011:0 
4'b11xx: 0 


6.32.1.75 АТСАМ RC VAL 
0x00003068 ВТС4М ЕС VAL (0x01000100) ВТСАМ RC VAL 


- reserved RTCAM1 RC VAL 


| Туре} w КОИ 
Bees ЕНЕЙ 


Е m 


Type | Б. mw | 
[Reset | 0 ЕНЕНЕНЕНЕЛЕНЕНЕН 
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ВТС4М RC VAL 
Field Name Type Reset Description 
Value 
RTCAM1 RC SE | [31] RW 0x0 RTCAM1 RC select 
L 0: RC is from software set 
1: RC is from usc гс clac 


комен ЕЕ |no [oo [авама 


RTC4M1_RC_VA | [24:16] 0х100 | RC value which software set 
L 


RTC4M0_RC_SE | [15] RW 0x0 RTC4M0_RC select 
L 0: RC is from software set 
1: RC is from usc rc clac 


[wee |а [no [б [авама 


RTCAMO RC УА ЛА И 0х100 RC value which software set 
L 


6.32.1.76 AON_APB_RSV 
0x000030F0 АОМ АРВ Н5У (0xFFFF0000) АОМ АРВ RSV 


ШЕШЕНЕ ШЕ ШЕ Е ЕЕЕ ИР И ЕЕ ИЯ 
зе) юлйбәлмдб || - 


АОМ АРВ RSV 


Туре RW 


ШЕР ЕЛ ЖЕНЕ ББ [eroe] 
БЕС ЕЛЕЛЕНЕНЕЛЕЛЕШЕНЕШЕЛЕЛЕНЕНЕЛЕШЕЯ 
[Nme змолам | 


AON_APB_RSV 


" 


AON APB RSV 


Field Name Type Reset Description 
Value 
0000 


6.33 PUB Control Register 


Base Addr Range Addr Map Description 


0x3002 0000 - 0x3002 FFFF PUB REG (64KB) 
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0x0000 BUSMON CNT START BUSMON CNT START 


0x1000 BUSMON СМТ START 
SET 

0x2000 BUSMON СМТ START 
CLR 


он —  [mewwcraser | у _ 
omm —  [mewwcoran | — — — =o 
[wwe ож ооз orars | 7 _ 
оао ож ооз онон ООО И 
ow —  [pmooscreser | — _ 
оао ооз оон | — — 
[wwe — [wmooscreser | —— 
жане” ЖЕСТ ООО 
инс [oon mosses | ——  _ 
СЕ [oon mosse | — _ 
wowo ооа ооо оо 
[om« — ооа ооо оон 
[owe [oon mos ои 
[ome Со оон 
ОИ Со оа 
И ЖЕСТ ООО 
wos [oon mos rers] ИИ 
(жане [oon mos озон 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 739 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM | SC9832 Device Specification 


[sm — — ЕСС ПОНИ 
[omm [oon mos онон 
[www [oon ооо ов 
we [oon meos rers) И 
Ono [oon ооо ов 
[omm — о СЕ ДТ o 
тюс |ооаозоов воот 
[ons —  [woixoosmoreran| — — — — —— 
[om — СС Е ПОЛО 
И maos rere ООО И 
оюы” [oon meos rers] — 
[ome [oon ооз покон 


0x1080 DDR ID2QOS WCFGO 
SET 

0x2080 DDR ID2QOS WCFGO 
CLR 


| 0х0084 | (охоө4 [ора 102005. WCFG1 DDR ID2QOS WCFG!1 


0x1084 DDR ID2QOS WCFG1 
SET 

0x2084 DDR ID2QOS WCFG1 
CLR 


0x0088 DDR ID2QOS WCFG2 DDR ID2QOS WCFG2 


0x1088 DDR ID2QOS WCFG2 
SET 

0x2088 DDR ID2QOS WCFG2 
CLR 


0x008C DDR ID2QOS WCFG3 DDR ID2QOS WCFGS3 


0x108C DDR ID2QOS WCFG3 
SET 

0x208C DDR ID2QOS WCFG3 
CLR 


0x0090 DDR ID2QOS WCFG4 DDR ID2QOS WCFG4 


0x1090 DDR ID2QOS WCFG4 
SET 
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0x2090 DDR ID2QOS WCFG4 
CLR 


|0х0044 | DDR ID2QOS WCFG5 DDR ID2QOS WCFG5 


LN 094 DDR ID2QOS WCFG5 
SET 

0x2094 DDR ID2QOS WCFG5 
CLR 


0x0098 DDR ID2QOS WCFG6 DDR ID2QOS WCFG6 


0x1098 DDR ID2QOS WCFG6 
SET 

0x2098 DDR ID2QOS WCFG6 
CLR 


0x009C DDR ID2QOS WCFG7 DDR ID2QOS WCFG7 


0x109C DDR ID2QOS WCFG7 
SET 

0х209С DDR ID2QOS WCFG7 
CLR 


0x00A0 DDR ID2QOS WCFG8 DDR ID2QOS WCFG8 


0x10A0 DDR ID2QOS WCFG8 
SET 

0x20A0 DDR ID2QOS WCFG8 
CLR 


|OxX00M | | oxooa4 | DDR. ID2QOS_WCFG9 DDR_ID2QOS_WCFG9 


0x10A4 DDR_ID2QOS_WCFG9 
SET 

0x20A4 DDR_ID2QOS_WCFG9 
CLR 
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0x307C ОМС PORT8 DUMP ADD | ОМС PORT8 DUMP ADDR 
R 


0x3080 ОМС PORT9 DUMP ADD | ОМС PORT9 DUMP ADDR 
R 


6.33.1.1 BUSMON CNT START 


0x00000000 BUSMON CNT START (0x00000000) BUSMON CNT START 


0x00001000 BUSMON CNT. START SET a E 
0x00002000 BUSMON CNT. START CLR nce 4 


| в | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 2« | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
[Name m 
іу» БЕКЕ 
ЕД) (қ д 
Reset | o | o [о [ооо [ооо | o До | o | o 
өм Е Е С А ЕЕ ЕВ ЕЕ 


- _ 


= w 
ЕСІ x j= 
ПС О О С С Е ОС С С О ОС С ОС ОЕ С ОС 


BUSMON CNT START 


Field Name Type Set Reset Description 
Clear E 


PUB BUSMON EN LL — | CNT START 
CNT START 


6.33.1.2 BUSMON CFG 


0x00000004 BUSMON СЕС (0х03ҒҒ0000) BUSMON_CFG 
0x00001004 BUSMON_CFG SET BUSMON_CFG SET 
0x00002004 BUSMON_CFG CLR BUSMON_CFG CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 289 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
[Name ОСИ eu | eu | eu | eu | eu | eu | eu | eu | eu | eu | 
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B B B B B B B B B 

BU BU BU BU BU BU BU BU BU 
SM SM SM SM SM SM SM SM SM 
ON ON ON ON ON ON ON ON ON 
8 = 7 A 6 E 5 E: 4 E 3 E 2 E 1 E 0 E 


- - 


BUSMON_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


eee: ie [RO | [ш ана 


төен ТІЛІ: [RO | Joo [кее — — — — ] 
us визмоме [i9 [ви [sc |oo [PuB возмо SOFT аот | 
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5 ie | uper 
0x0 
0x0 
0x0 
0x0 


PUB BUSMON8 _ PUB BUSMONS8 SOFT RST 
SOFT RST 
PUB BUSMON7. | [7] PUB BUSMON7 SOFT RST 
SOFT RST 
peus PUB ВОЅМОМ№6 SOFT RST 
PUB BUSMON5 | [5] PUB BUSMONS SOFT RST 
SOFT RST 
PUB BUSMOM4 | [4] PUB BUSMON4 SOFT RST 
SOFT RST 
PUB BUSMONS3 SOFT RST 
S 
PUB BUSMON2 | [2] 0х0 PUB BUSMON2 SOFT RST 
SOFT RST 
0х0 E Е ad 
хо ше E 


PUB BUSMON6 . 
SOFT_RST 


PUB BUSMON1 | [1] PUB BUSMON1 SOFT RST 
SOFT_RST 

PUB BUSMONO SOFT RST 

6.33.1.3 DDR EB 


Cer [= D [99 29 [7 [5 [55 [ [5 [2 T [ж [з [в [лт [16] 


reserved 


Peel PPP PPP) Pt) 
Pan ЕЕ С Е Е С С С С С еә еа оо 


reserved 


| Name | 
ка.) елд 
| неге | ЕЕЕ БЕКЕ 5d: И ЕНИ ЕЛІК 


DDR_EB 


Field Name Type Reset Description 
Value 


Dese: ато [mo oo Reed — — — — — — — 


6.33.1.4 DDR SOFT RST 


Li [s 925 [25 [2 [25 [25 [з] [гт | 9 | | e [| [| 
Dm О 


reserved 


~ [8 7] 
Peel PPP PPP PP PPP PT 
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ЕГІ 5 
[тее [o а о а о Ге [в о [в [в о [а [о [8 [> 


DDR_SOFT_RST 


Field Name Type Reset Description 
Value 


Dese: mew [no [oo аа 


6.33.1.5 DDR QOS CFG1 


ИТИКЛЕЛЕЗЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЗЛЕЗЕТЕЗЕЛЕЗ 
бте] Е Е | шем | эюм | 


| Мате | DMC_ARQOS_1 ОМС AWQOS 1 DMC ARQOS 0 DMC AWQOS 0 


DDR QOS CFG1 


ПЕЕВ 
Clear Value 
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6.33.1.6 DDR QOS CFG2 


BIBEREREIEJEREJEIEIEJEJEREIEIEIEREI 
Dune | emer ЕЕ УСС СУТИ 


DDR QOS CFG2 


om Um [lem a em 
Clear Value 


6.33.1.7 DDR QOS CFG3 


I [o [о [2 [29 T [s [25 [22 5 [2 [5 [ж [лә [тв] [ле] 


reserved 


е | 
Бл 
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DDR QOS CFGS3 


Field Name Type Set/ Reset Description 
Clear Value 
ug |o | | [нее  — — 
DMC ARQOS 9 | [15:12] DMC ARQOS 9 


6.33.1.8 DDR MRR STATUS 


m [o [о [25 [2o 2 [5 [25 [22 [2 [77 [ 9 [19 [в [ 7 [15] 
Dm mA] 


reserved 
Type 


= m 


DDR MRR STATUS 


Field Name Type Reset Description 
Value 


DDRC CO RD кынатынан CO_RD_MRR_DATA_VALID 
| ds DATA VAL 

DDRC CO RD  |[7:0] DDRC CO RD МАА DATA 

MRR DATA 
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6.33.1.9 DDR ID2QOS SEL 


Ten [э [9o [3 [25 7 2o [05 74 [5 [2 [1 [9 [лә e [7 [6 
Попе | eem оса 


reserved DMC_ID_SEL 


DDR_ID2QOS_SEL 


== —== E ier —— 
Clear Value 

ЕС СЕ СВ ee 77. ТСН 

freseved frs |o | |о9 Resev CS 

[омс Qos SEL [эш [rw sc [oo |омсоовввЕ | 


6.33.1.10 DDR 102005 RCFGO 


0x00000040 DDR ID2QOS RCFGO (0x00000000) DDR ID2QOS RCFGO 


0x00001040 DDR 102005 RCFGO SET нет саны 
0х00002040 DDR ID2QOS RCFGO0 CLR кет д 


Br |31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 29 | 22 [21 | 20 [19 | 18 | 17 | 16 | 
| Name | DMC_ARQOS_0_ID7 DMC ARQOS 0 ID6 DMC ARQOS 0 ID5 ОМС ARQOS 0 104 


Peel С С С О ОС С ОС О ОСЗ СЗ СЗ ОС СЗ СЗ С 
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DDR ID2QOS RCFGO 


Field Name Type беі/ Reset Description 
Clear Value 
DMC ARQOS 0 | [31:28] DMC ARQOS 0 ID7 
ID7 
DMC ARQOS 0 | [27:24] DMC ARQOS 0 ID6 
106 
DMC ARQOS 0 | [23:20] ОМС ARQOS 0 105 
ID5 


6.33.1.11 DDR 102005 RCFG1 


0x00000044 DDR ID2QOS RCFG1 (0x00000000) DDR ID2QOS RCFG1 


0x00001044 DDR ID2QOS RCFG1SET ш е 


0х00002044 DDR 102005 RCFG1 CLR кыш r Ена 


m Ts o p o [ [5 [5 T [ 8T [т | [зэ [в [зт [15] 
DMC ARQOS 1 ID7 DMC. ARQOS 1 ID6 DMC ARQOS 1 ID5 DMC ARQOS 1 ID4 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


ОМС ARQOS 1 ID3 DMC ARQOS 1 ID2 ОМС ARQOS 1 ID1 DMC ARQOS 1 IDO 


DDR ID2QOS RCFG1 


Field Name Type Set Reset Description 
Clear Value 


DMC ARQOS 1 | [31:28] DMC ARQOS 1 ID7 
ID7 
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DMC ARQOS 1 | [23:20] DMC ARQOS 1 ID5 
ID5 
DMC ARQOS 1 | [19:16] DMC ARQOS 1 ID4 
104 
DMC ARQOS 1 | [15:12] DMC ARQOS 1 ID3 
ID3 


DMC ARQOS 1 | [11: 8] DMC ARQOS 1 ID2 
ID2 
DMC ARQOS 1 |[7:4] DMC ARQOS 1 ID1 
ID1 
DMC ARQOS 1 | [3: 0] ОМС ARQOS 1 IDO 
IDO 


6.33.1.12 DDR ID2QOS RCFG2 


0x00000048 DDR ID2QOS RCFG2? (0x00000000) DDR ID2QOS RCFG2 


0x00001048 DDR 102005 RCFG2 SET ЦЕР 02805 нсға2 


0х00002048 DDR 102005 RCFG2 CLR ance ido 


| вт |31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 29 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 


DMC ARQOS 2 ID7 DMC ARQOS 2 ID6 DMC ARQOS 2 ID5 ОМС ARQOS 2 104 


ОМС ARQOS 2 ID3 DMC ARQOS 2 ID2 DMC ARQOS 2 ID1 ОМС ARQOS 2 IDO 


DDR ID2QOS RCFG2 


Field Name Type Set/ Reset Description 
Clear Value 
DMC ARQOS 2 | [31:28] DMC. ARQOS 2 107 
ID7 
DMC ARQOS 2 | [27:24] DMC ARQOS 2 ID6 
106 


ОМС ARQOS 2 | [23:20] DMC_ARQOS 2 ID5 
ID5 
DMC ARQOS 2 | [19:16] DMC ARQOS 2 104 
104 
DMC ARQOS 2 | [15:12] DMC ARQOS 2 ID3 
ID3 
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DMC ARQOS 2 | [11: 8] DMC ARQOS 2 ID2 
ID2 
DMC ARQOS 2 |[7:4] DMC ARQOS 2 ID1 
ID1 


DMC ARQOS 2 | [3: 0] DMC. ARQOS 2 IDO 
IDO 


6.33.1.13 DDR ID2QOS RCFG3 


0x0000004C DDR ID2QOS НСҒОЗ (0х00000000) DDR ID2QOS RCFG3 


0x0000104C DDR ID2QOS RCFG3 SET "ed 


0x0000204C DDR ID2QOS RCFG3 CLR abe NE W 


| вт |31 | 30 | 20 [28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | t8 | 17 | 16 | 


DMC ARQOS 3 ID7 DMC ARQOS 3 ID6 DMC ARQOS 3 ID5 DMC ARQOS 3 104 


DDR ID2QOS RCFGS3 


Field Name Type Set Reset Description 
Clear Value 
DMC ARQOS 3 | [31:28] DMC. ARQOS 3 107 
ID7 
DMC ARQOS 3. | [27:24] DMC ARQOS 3 ID6 
106 
DMC ARQOS 3. | [23:20] ОМС ARQOS 3 ID5 
ID5 
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6.33.1.14 DDR 102005 RCFG4 


0x00000050 DDR ID2QOS RCFG4 (0x00000000) DDR ID2QOS RCFG4 


0x00001050 DDR 102005 RCFG4 SET о 


0х00002050 DDR ID2QOS RCFG4 CLR uina c ыы 


| вт |31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 1 19 | 18 | 17 | 16 | 
| Мате | DMC ARQOS 4 ID7 ОМС ARQOS 4 106 ОМС ARQOS 4 105 ОМС ARQOS 4 104 


ОМС ARQOS 4 103 ОМС ARQOS 4 102 ОМС ARQOS 4 101 ОМС ARQOS 4 IDO 


Set/CIr 


DDR ID2QOS RCFG4 


БЕ Б БЕСІ ИШ ЕЕЕ 
Clear Value 


6.33.1.15 DDR ID2QOS RCFG5 


0x00000054 DDR ID2QOS RCFG5 (0х00000000) DDR ID2QOS RCFG5 


0x00001054 DDR ID2QOS RCFG5 SET кы тайы 


0x00002054 DDR ID2QOS RCFG5 CLR 


INEJEIEIEJEJEJEIEIEIEJEREIEIEIEAE 
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| Name | ОМС ARQOS 5 107 ОМС ARQOS 5 106 ОМС ARQOS 5 105 ОМС АНОО5 5 104 
Per ЕС |е Е СР | о о е [т ОС С а о о С [е] 


| Мате | ОМС ARQOS 5 103 ОМС ARQOS 5 102 ОМС ARQOS 5 101 ОМС ARQOS 5 IDO 


DDR ID2QOS RCFG5 


БЕ БЕ БЕЗІ ЕЕЕ 
Clear Value 


6.33.1.16 DDR_ID2QOS_RCFG6 


0x00000058 DDR_ID2QOS_RCFG6 (0x00000000) DDR_ID2QOS_RCFG6 


0x00001058 DDR 102005 RCFG6 SET РЕ РА 


0х00002058 DDR ID2QOS RCFG6 CLR DDR ahaa RCFG6 


NCNEJEIJEIEIEZEIJEIEIEIEJEREIJEIEIERES 


DMC ARQOS 6 ID7 DMC ARQOS 6 ID6 DMC ARQOS 6 ID5 ОМС ARQOS 6 104 


Set/CIr 


x s | e | s | e NUN 
[Reset | o | o joo sss s s es 
IEEE fa а uols О ЕС ПЕС ЕА js =a, 


DMC ARQOS 6 ID3 DMC ARQOS 6 ID2 DMC ARQOS 6 ID1 DMC ARQOS 6 IDO 
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Set/CIr 


DDR ID2QOS RCFG6 


БЕ БЕ БЕСІ | e 
Clear Value 


6.33.1.17 DDR_ID2QOS_RCFG7 


0x0000005C DDR_ID2QOS_RCFG7 (0х00000000) DDR_ID2QOS_RCFG7 


0x0000105C DDR_ID2QOS_RCFG7 SET Е" 


0х0000205С DDR ID2QOS RCFG7 CLR per V usai 


| BM | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 [21 | 20 | 19 | 18 | 17 | 16 


DMC ARQOS 7 ID7 DMC ARQOS 7 ID6 DMC ARQOS 7 ID5 ОМС ARQOS 7 104 


| «= | «= | = | НИС 


| Name | DMC_ARQOS_ 7 ID3 ОМС ARQOS 7 ID2 ОМС ARQOS 7 101 ОМС ARQOS 7 IDO 


DDR ID2QOS RCFG7 
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Field Name Type Set/ Reset Description 
Clear Value 
DMC ARQOS 7 | [31:28] DMC. ARQOS 7 107 
ID7 
DMC ARQOS 7 | [27:24] DMC ARQOS 7 ID6 
106 
ОМС АВОО$_7_ | [23:20] ОМС ARQOS 7 105 
ID5 


6.33.1.18 DDR Ір2005 RCFG8 


0x00000060 DDR ID2QOS НСҒС8 (0x00000000) DDR ID2QOS RCFG8 


0x00001060 DDR ID2QOS RCFGS8 SET Mies id: 


0x00002060 DDR ID2QOS RCFG8 CLR DDR ae RCFG8 


 ШИЕЛЕЛЕЛЕЛЕЛЕЗГІГІЕЛЕЛЕЛЕЛІІСІНДЕЛ 


DMC ARQOS 8 ID7 DMC ARQOS 8 ID6 DMC ARQOS 8 ID5 DMC ARQOS 8 104 


ОМС ARQOS. 8 103 DMC ARQOS 8 ID2 DMC ARQOS 8 ID1 DMC ARQOS 8 IDO 


DDR ID2QOS RCFG8 


Field Name Type Set/ Reset Description 
Clear Value 
DMC ARQOS 8 | [31:28] DMC ARQOS 8 107 
ID7 


DMC ARQOS 8 | [27:24] DMC ARQOS 8 ID6 
106 
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ІШ ЕЕЕ БЕНЕН БЕНЕН ОО | | C | 
DMC_ARQOS_8_ [19:16] ОМС_АВОО$_8_104 

ОМС ARQOS 8 | [15:12] ОМС ARQOS 8 103 

ID3 


DMC ARQOS 8. [11: 8] DMC ARQOS 8 ID2 
DMC ARQOS 8 |[7:4] DMC ARQOS 8 ID1 
ID1 

DMC ARQOS 8. [ 3: 0] ОМС ARQOS 8 IDO 


6.33.1.19 DDR ID2QOS RCFG9 


0x00000064 DDR ID2QOS RCFG9 (0x00000000) DDR ID2QOS RCFG9 


0x00001064 DDR ID2QOS RCFG9 SET Ye 


0x00002064 DDR ID2QOS НСЕС9 CLR € Non cM 


| вт |31 | 30 | 20 [28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 1 19 | 18 | 17 | 16 | 


ОМС ARQOS 9 107 ОМС ARQOS 9 106 ОМС ARQOS 9 105 ОМС ARQOS 9 104 


ан ЕЕ |а |а и аә С е е е Е Е ИСЗ С 


ОМС ARQOS 9 103 ОМС ARQOS 9 102 ОМС ARQOS 9 101 ОМС ARQOS 9 IDO 


DDR ID2QOS RCFG9 


Field Name Type Set Reset Description 
Clear Value 
DMC ARQOS 9 | [31:28] DMC. ARQOS 9 107 
ID7 
РМС ARQOS 9. [27:24] DMC_ARQOS 9 ID6 
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DMC ARQOS 9 |[7:4] DMC ARQOS 9 ID1 
ID1 


DMC ARQOS 9 | [3: 0] ОМС ARQOS 9 IDO 
IDO 


6.33.1.20 DDR Ір2005 WCFGO 


0x00000080 DDR ID2QOS WCFGO (0x00000000) DDR 102005 WCFGO 


0x00001080 DDR ID2QOS WCFGO SET "заде d 


0x00002080 DDR 102005 WCFGO0 CLR uas co A, 


ICHEREIEIEIEZEIEIEIEIEIEREIEREJEZKE] 
LTINTYTTUMNTYTTUNNCTITTTUNNTITTYUM 
C 


Set/CIr S/ 


DMC AWQOS 0 ID3 DMC AWQOS 0 ID2 ОМС AWQOS 0 ID1 DMC AWQOS 0 IDO 


DDR ID2QOS WCFGO 


Field Name Type беі/ Reset Description 
Clear Value 
DMC_AWQOS_0 | [31:28] DMC AWQOS 0 107 
_1р7 
DMC AWQOS 0 | [27:24] DMC AWQOS 0 ID6 
_106 
DMC AWQOS 0 | [23:20] DMC. AWQOS 0 ID5 
_105 
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6.33.1.21 DDR Ір2005 WCFG1 


0x00000084 DDR ID2QOS WCFG1 (0x00000000) DDR ID2QOS WCFG1 


0x00001084 DDR 102008 WCFG1 SET a за! 


0x00002084 DDR 102008 WCFG1 CLR ditas саса 


| st |31 | 30 | 20 [28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
| Мате | DMC AWQOS 1 ID7 DMC AWQOS 1 ID6 DMC AWQOS 1 ID5 DMC AWQOS 1 ID4 


DMC AWQOS 1 ID3 DMC AWQOS 1 ID2 DMC AWQOS 1 ID1 DMC AWQOS 1 IDO 


Set/CIr 


DDR ID2QOS WCFG1 


И Б БЕСІ ИШ ЕЕЕ 
Clear Value 


6.33.1.22 DDR_ID2QOS_WCFG2 


0x00000088 DDR ID2QOS WCFG2 (0x00000000) DDR ID2QOS WCFG2 


0x00001088 DDR ID2QOS WCFG2 SET BOR Ieee истог 


0x00002088 DDR_ID2QOS_WCFG2 CLR 


[вт Гат а ая а а а а а ата [в [7 


\1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 759 of 1554 


DDR = WCFG2 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


| Name | DMC AWQOS 2 107 DMC AWQOS 2 ID6 ОМС AWQOS 2 105 ОМС AWQOS 2 104 
Per |в | Е КР | о о е [т С С La о о С [е] 


| Мате | ОМС AWQOS 2 103 ОМС АУ/ОО5 2 1р2 ОМС AWQOS 2 101 ОМС AWQOS 2 1р0 


DDR ID2QOS WCFG2 


БЕ БЕ БЕСІ e 
Clear Value 


6.33.1.23 DDR 102005 WCFG3 


0x0000008C DDR ID2QOS WCFG3 (0x00000000) DDR 102005 WCFG3 


0x0000108C DDR 102008 WCFG3 SET ia 


0x0000208C DDR ID2QOS WCFG3 CLR DDR EE x WCFG3 


NNEJEIJEIEIEJEJEIEIEIEJEREJEIEIEAES 


DMC AWQOS 3 ID7 DMC AWQOS З 106 DMC AWQOS 3 ID5 DMC AWQOS 3 ID4 


Set/CIr 


x s | e | s | eee 
Веви [ооо [о јо ооо јо ооо ооо [| 
ШЕ С fa CES SER СИ ЕСС С ECRIRE ВЕЗТИ 


ОМС AWQOS З 103 ОМС AWQOS 3 1р2 ОМС AWQOS 3 101 ОМС AWQOS З IDO 
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Set/CIr 


DDR ID2QOS WCFG3 


БЕ Б БЕСІ e 
Clear Value 


6.33.1.24 DDR_ID2QOS_WCFG4 


0x00000090 DDR_ID2QOS_WCFG4 (0x00000000) DDR_ID2QOS_WCFG4 


0x00001090 DDR ID2QOS WCFG4 SET Е 


0х00002090 DDR ID2QOS WCFG4 CLR aar 


| BM |31 | 30 | 29 | 28 | 27 |26 | 25 | 24 | 23 | 22 | 21 |20| 19 ve | 17 | 16 


DMC_AWQOS_4_ID7 DMC. AWQOS 4 ID6 DMC. AWQOS 4 ID5 DMC. AWQOS 4 104 


| «= oom | = | e _ 


| Мате | DMC_AWQOS 4 103 DMC_AWQOS 4 102 DMC_AWQOS 4 101 ОМС AWQOS 4 IDO 


DDR ID2QOS WCFG4 
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Field Name Type Set Reset Description 
Clear Value 
ОМС AWQOS 4 | [81:28] ОМС AWQOS 4 1р7 
_ID7 
DMC AWQOS 4 | [27:24] DMC_AWQOS 4 106 
_ID6 
DMC_AWQOS_4 | [23:20] DMC_AWQOS 4 ID5 
_ID5 


6.33.1.25 DDR_ID2QOS_WCFG5 


0x00000094 DDR ID2QOS WCFG5 (0х00000000) DDR 102005 WCFG5 


0x00001094 DDR ID2QOS WCFG5 SET РРР 


0х00002094 DDR 102008 WCFG5 CLR DDR ES WCFGS 


ИСИЕЛЕЛЕЗЕЗГАЕЗЕЗЕЗГАЕЗЕЛГЗЕЛЕЗЕЛЕП 


DMC AWQOS 5 ID7 DMC AWQOS 5 ID6 DMC AWQOS 5 ID5 DMC AWQOS 5 ID4 


Set/CIr 


| Name | DMC AWQOS. 5 103 DMC AWQOS 5 102 DMC AWQOS 5 ID1 DMC AWQOS 5 IDO 


Set/CIr 


DDR ID2QOS WCFG5 


Field Name Type Set/ Reset Description 
Clear Value 
DMC AWQOS 5 | [31:28] DMC_AWQOS 5 ID7 
107 


DMC_AWQOS 5 | [27:24] DMC AWQOS 5 106 
106 
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Бии] 
ОМС-АУ/05 5 [19:16] DMC_AWQOS 5 104 

DMC AWQOS 5 | [15:12] DMC AWQOS 5 103 

_103 


DMC AWQOS 5 [11: 8] DMC_AWQOS 5 ID2 
DMC AWQOS 5 |[7:4] DMC AWQOS 5 ID1 
_ID1 

DMO_AWGOS 5 [3: 0] DMC. AWQOS 5 100 


6.33.1.26 DDR Ір2005 WCFG6 


0x00000098 DDR ID2QOS WCFG6 (0x00000000) DDR 102005 WCFG6 


0x00001098 DDR 102008 WCFG6 SET C D WCFG6 


0x00002098 DDR 102008 WCFG6 CLR A Nis 9 


| вт |31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 1 19 | 18 | 17 | 16 | 


DMC AWQOS 6 ID7 DMC AWQOS 6 ID6 DMC AWQOS 6 ID5 DMC AWQOS 6 ID4 


| w- [= [= | w j 


RW 
Set/CIr S/C 


DMC AWQOS 6 ID3 ОМС AWQOS 6 Ір2 ОМС AWQOS 6 101 DMC AWQOS 6 IDO 


DDR ID2QOS WCFG6 


Field Name Type Set Reset Description 
Clear Value 
DMC AWQOS 6 | [81:28] DMC_AWQOS 6 ID7 
_107 
ОМС AWQOS 6 [27:24] DMC AWQOS 6 ID6 
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ОМС AWQOS 6 | [7:4] DMC_AWQOS 6 101 
_1р1 


DMC_AWQOS 6 | [3: 0] DMC_AWQOS 6 IDO 
_IDO 


6.33.1.27 DDR_ID2QOS_WCFG7 


0x0000009C DDR ID2QOS WCFG7 (0x00000000) DDR ID2QOS WCFG7 


0x0000109C DDR 102008 WCFG7 SET ic 


0x0000209C DDR_ID2QOS_WCFG7 CLR Ех, 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІРЕЕЛЕЛЕЛЕЛЕ 
Lame | ouc woos rior | ыс мосы ОЗНА 
C 


Set/CIr S/ 


DMC AWQOS 7 103 DMC AWQOS 7 ID2 DMC AWQOS 7 101 DMC AWQOS 7 IDO 


DDR ID2QOS WCFG7 


Field Name Type беі/ Reset Description 
Clear Value 
ОМС AWQOS 7 | [31:28] DMC_AWQOS 7 107 
_ID7 
DMC_AWQOS 7 | [27:24] DMC_AWQOS 7 106 
106 
ОМС AWQOS 7 | [23:20] ОМС АУ/005 7 105 
105 
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6.33.1.28 DDR 102005 WCFG8 


0x000000A0 DDR ID2QOS WCFGS (0x00000000) DDR ID2QOS WCFG8 


0x000010A0 DDR 102008 WCFG&8 SET = apes eres 


0x000020A0 DDR_ID2QOS_WCFG8 CLR ры 


| B |31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 29 | 22 [21 | 20 [19 | 18 | 17 | 16 | 
| Name | DMC AWQOS 8 107 DMC AWQOS 8 ID6 DMC AWQOS 8 ID5 DMC AWQOS 8 ID4 


DMC AWQOS 8 ID3 DMC AWQOS 8 ID2 DMC AWQOS 8 ID1 DMC AWQOS 8 IDO 


Set/CIr 


DDR ID2QOS WCFG8 


БЕ Б БЕСІ TN e 
Clear Value 


6.33.1.29 DDR_ID2QOS_WCFG9 


0x000000A4 DDR ID2QOS WCFG9 (0х00000000) DDR 102005 WCFG9 


0x000010A4 DDR ID2QOS WCFG9 SET ПРЕ 


0x000020A4 DDR ID2QOS WCFG9 CLR 


ICNEJEIJEIEIEJEJEIEIEIEJEREJEIEIEAE 
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DMC AWQOS 9 ID7 DMC AWQOS 9 ID6 DMC AWQOS 9 ID5 DMC AWQOS 9 ID4 


DDR ID2QOS WCFGS9 


ИЕ | e 
Clear Value 


6.33.1.30 DFI TIMEOUT CFG 


Ten [o [9o [5 [29 [7 [25 2 [2 [5 [2 [7 [9 [ [18 [ [6] 


reserved 
ve || || |t | | | 


sr RE Е И ВЕ ЗЕ С sas ВЕ ВАЗ 
| Name | DFI TIMEOUT THRESHOLD DFI TIMEOUT CLR DFI TIMEOUT EN 


DFI TIMEOUT CFG 
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Field Name Type Reset Description 
Value 


DFI EE Ies T = 8] DFI LU EE THRESHOLD 
HRESHOLD 


DFI _TIMEOUT_C ЯШЕ DFI TIMEOUT CLR 
DFI_TIMEOUT_E | [3:0] DFI_TIMEOUT_EN 
N 


6.33.1.31 DFI TIMEOUT STATUS 


Cen [o [о [25 [2 2 [s [25 [22 5 [2 [27 [ж [лә [тв [зт [ле] 


reserved 


Type 


DEREN IE HESS ЕРЕН ИЕЛЕ ЧЕ ШЕН Т ЕТ 
| Name | reserved DFI TIMEOUT STATUS 
іа Т уу Ми 


DFI_TIMEOUT_STATUS 


Field Name Type Reset Description 
Value 


DFI = IMEOUT_ 5 ИСЕ DFI TIMEOUT STATUS 


6.33.1.32 DFI TIMEOUT EN СМТ 


Lm [o [9 [3 [29 7 29 T5 [4 [5 [ [7 [ [з [л [ v [| 


DFI TIMEOUT EN3 СМТ ОЕ! TIMEOUT EN2 СМТ 


Type 


ШЫ ЕЛЕЛЕЛЕНЕЛЕЛЕЛЕНЛЕЛЕЛЕЛЕЛЕНЕНЕЯ 


DFI TIMEOUT ЕМІ СМТ DFI TIMEOUT ЕМО СМТ 


| Name | 
e рю 
[Reset оо [о | оа о [о [оа о [о [ео [оо | | 


DFI TIMEOUT EN СМТ 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 767 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ | SC9832 Device Specification 


Field Name Type Reset Description 
Value 
DFI TIMEOUT E | [31:24] 0x0 DFI TIMEOUT ЕМЗ CNT 
N3 CNT 


DFI TIMEOUT E | [23:16] 0x0 DFI TIMEOUT EN2 СМТ 
№ СМТ 
DFI TIMEOUT E | [15: 8] 0x0 DFI_TIMEOUT_EN1_CNT 
М1 СМТ 
DFI TIMEOUT E | [ 7: 0] 0х0 DFI TIMEOUT ENO CNT 
NO CNT 


6.33.1.33 DFI TIMEOUT VALID CNT 


0x0000010C DFI TIMEOUT VALID CNT (0x00000000) 


| BM | st | 30 [29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


DFI TIMEOUT VALID3 СМТ DFI TIMEOUT VALID2 CNT 


DFI TIMEOUT. VALID C 
NT 


Type 


| m9. | | exu 2 
Reset | o | o | o [ооо [о [оо о очо [оо | 
Cer ЕИЕЯК» 


DFI TIMEOUT VALID1 CNT DFI TIMEOUT VALIDO САТ 


| Name | 
рб мы во | 
ЕСШЛЕНЕНЕЛЕЛЕНЕНЕНЕА а [о [в [ефоо | | 


DFI_TIMEOUT_VALID_CNT 


Field Name Type Reset Description 
Value 

DFI -ТІМЕОІЛ V | [31:24] M all DFI ТІМЕОУТ VALID3 СМТ 
ALID 
DFI S; MEQUT. V | [23:16] И DFI_TIMEOUT_VALID2_CNT 
ALID 
DFI -ТІМЕООЛ.; v | [15: 8] DFI_TIMEOUT_VALID1_CNT 
ALID1 
DFI TIMEOUT. V | [7: 0] РЕ! ТІМЕОУТ VALIDO СМТ 
ALIDO_CNT 


6.33.1.34 DMC_PORT_REMAP_EN 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved 


| e [rs je S [12 [м [о [ет [е 15 |4 [зато | 
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| Name | DMC PORTS REMAP EN 
Tye fm 


DMC_PORT_REMAP_EN 


Field Name Type Reset Description 
Value 


DMC PORTS_ В | [19:0] снин ОМС PORTS REMAP EN 
EMA 


6.33.1.35 DMC PORTS MPU EN 


ИТИЕЛЕЛЕЛЕЛЕЛЕЗЛЕЗЕЗЕЗЕЗЕЛЕЛЕЛЕЛЕЛЕЗ 
С ЕСЕГЕ 


DMC. PORTS MPU ЕМ 


Peel DP PP Pl) PPP PPP 


DMC_PORTS_MPU_EN 


Field Name Type Reset Description 
Value 


DMC- PORTS_ M © 0] аса ала кта DMC. PORTS MPU EN 


6.33.1.36 DMC PORTO ADDR REMAP 


0x00003008 DMC PORTO ADDR REMAP (0x00000000) 


| s [зт | 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORTO_ADDR_REMAP 


DMC PORTO ADDR RE 
MAP 


| Bit [15] 14/13 | 32 [ам | 10| 9 | 8| 7 |е [ 5 [а {з јо | 1 [о | 
| Name | DMC PORTO ADDR REMAP 
Type 
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[Reset |o [о [о [оо о [оо [о (о о [ооо [оо 


DMC PORTO ADDR REMAP 


Field Name Type Reset Description 
Value 


DMC PORTO AD | [81: 0] RW 0x0 DMC_PORTO_ADDR_REMAP 
DR_REMAP 


6.33.1.37 DMC_PORT1_ADDR_REMAP 


0x0000300C DMC_PORT1_ADDR_REMAP (0x00000000 | DMC_PORT1_ADDR_RE 


| вт [зт | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORT1_ADDR_REMAP 


" 


то А о 
assum 
иие аата аа 


DMC_PORT1_ADDR_REMAP 
Type 


DMC_PORT1_ADDR_REMAP 


Field Name Type Reset Description 
Value 
DMC_PORT1_AD | [81: 0] RW 0х0 DMC_PORT1_ADDR_REMAP 
DR_REMAP 


6.33.1.38 DMC_PORT2_ADDR_REMAP 


0x00003010 DMC PORT2 ADDR REMAP (0x00000000 | DMC PORT2 ADDR RE 


ви [зт | 30 | 29 [28 [27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORT2_ADDR_REMAP 


" 


ШІМ ЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
| Мате | DMC_PORT2_ADDR_REMAP 


DMC_PORT2_ADDR_REMAP 
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Field Name Type Reset Description 
Value 


ОМС РОНТ2 AD | [31: 0] RW 0x0 DMC PORT2 ADDR REMAP 
DR REMAP 


6.33.1.39 DMC PORT3 ADDR REMAP 


0x00003014 DMC РОНТЗ ADDR REMAP (0x00000000) 


Br [зт | 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORT3_ADDR_REMAP 
Te С 


DMC_PORT3_ADDR_RE 
MAP 


DMC_PORT3_ADDR_REMAP 


Peel DP PPP PPP) ОСЗ ОС PPT 


DMC_PORT3_ADDR_REMAP 


Field Name Type Reset Description 
Value 
DMC_PORT3_AD | [31: 0] RW 0х0 ОМС PORT3 ADDR REMAP 
DR REMAP 


6.33.1.40 ОМС РОВТ4 ADDR REMAP 


0x00003018 ОМС PORTA ADDR REMAP (0x00000000) 


| вт |31 | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 i | 18 | 17 | 16 | 


DMC_PORT4_ADDR_REMAP 
Twe | „у 0 00 | 


DMC_PORT4_ADDR_REMAP 


ЕЕЕ Го о [а [ее [в о [в [в о [8 [в [в 


ОМС _РОВТ4_АБОВ_ВЕ 
МАР 


DMC_PORT4_ADDR_REMAP 


Field Name Type Reset Description 
Value 


ОМС_ PORTA. AD | [31: 0] ШЕ СІН DMC_PORT4_ADDR_REMAP 
DR_REM 
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6.33.1.41 DMC_PORT5_ADDR_REMAP 


0x0000301C DMC PORT5 ADDR REMAP (0x00000000 | РМС PORTS ADDR RE 


ЕЕЕ ЕЕЕ ЕЕ ee e n И ees] 


DMC PORT5 ADDR REMAP 


Т 


x m m 
БЛЕЛЕЛЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЗЕЛЕЛЕНЕЛЕЛЕЛ 
EE 


DMC PORT5 ADDR REMAP 
Туре 


DMC_PORT5_ADDR_REMAP 


Field Name Type Reset Description 
Value 
DMC_PORT5_AD | [31: 0] RW 0х0 DMC PORT5 ADDR REMAP 
DR REMAP 


6.33.1.42 DMC PORT6 ADDR REMAP 


0x00003020 DMC PORT6 ADDR REMAP (0x00000000 | РМС PORT6 ADDR RE 


ви [зт | 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORT6_ADDR_REMAP 


Pelle fart) [tpt [fe 
Cen ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


DMC_PORT6_ADDR_REMAP 
Type 


DMC_PORT6_ADDR_REMAP 


Field Name Type Reset Description 
Value 


DMC_PORT6_AD | [31: 0] RW 0x0 DMC_PORT6_ADDR_REMAP 
DR_REMAP 


6.33.1.43 DMC_PORT7_ADDR_REMAP 


0x00003024 DMC_PORT7_ADDR_REMAP (0x00000000) DMC_PORT7_ADDR_RE 
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waw w— GENRE. NRNCXES 
| вт [sr 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORT7_ADDR_REMAP 


Type RW 


Ë В В БЕДЕ Ea E Л ЕЛЕЕ И 


DMC_PORT7_ADDR_REMAP 


LINSEREREREREREREREREREREREREREREN 


DMC PORT7 ADDR REMAP 


Field Name Type Reset Description 
Value 
DMC PORT7 AD | [81: 0] RW 0x0 WPLL modulator Kint 
DR REMAP 


6.33.1.44 DMC PORT8 ADDR REMAP 


0x00003028 DMC PORT8 ADDR REMAP (0x00000000) 


| вт |31 | 30 | 20 [28 [27 | 26 | 25 | 26 |23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 


DMC PORT8 ADDR RE 
MAP 


DMC PORT8 ADDR REMAP 


Type RW 


м" | 
Reset | o о [oo ho ооо оо оо ооо | | 
ШЕ RES SERO Е ЕС E EORR Ee 


DMC_PORT8_ADDR_REMAP 


ІШІ 
Pell TSISEISPISDPISEISEISDI 


DMC_PORT8_ADDR_REMAP 


Field Name Type Reset Description 
Value 
ОМС PORTS AD | [31: 0] RW 0x0 DMC PORT8 ADDR REMAP 
DR REMAP 


6.33.1.45 DMC PORT9 ADDR REMAP 


0x0000302C РМС PORT9 ADDR REMAP (0х00000000) | DMC-PORTS АРОН RE 


peser pes ees eq ene s e re e Е ЕЙ аа 


DMC PORT9 ADDR REMAP 
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pte fw 
ЕЛЕНЕНЕНЕНЕИЕНЕНЕНЕИЕНЕНЕНЕНЕНЕНЕН 
ШЕ ЕЛЕЛЕНЕЛЕЛЕЛЕЗЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЙЕЛ 


ОМС РОВТ9 ADDR REMAP 


Peel 11 


DMC_PORT9_ADDR_REMAP 


Field Name Type Reset Description 
Value 
DMC_PORT9_AD | [31: 0] RW 0х0 DMC PORT9 ADDR REMAP 
DR REMAP 


6.33.1.46 DMC PORTO MPU RANGE 


0x00003030 DMC PORTO MPU RANGE (0х00000000) | DMC-PORTO MPU ВАМ 


INEJEIJEIEJEJEJEIEIEIEJEREIEIEIEAES 
А 


DMC PORTO MPU RANGE 


Type 


DMC. PORTO MPU RANGE 


[төте 
| 51 


DMC PORTO MPU RANGE 


Field Name Type Reset Description 
Value 
DMC PORTO M [31: 0] RW 0x0 DMC PORTO MPU RANGE 
PU RANGE 


6.33.1.47 ОМС PORT1i MPU RANGE 


0x00003034 DMC PORT! MPU RANGE (0х00000000) | DMC-PORTI-MPU-RAN 


B-NEIJEIJEIJEJEJEJEIEIEIEJEREJEIEIERE 


DMC PORT1 MPU RANGE 


Type 
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| Name | DMC PORT1 MPU RANGE 
Tye fm 


DMC_PORT1_MPU_RANGE 


Field Name Type Reset Description 
Value 


ОМС PORT1 M | [81: 0] RW 0x0 DMC_PORT1_MPU_RANGE 
PU_RANGE 


6.33.1.48 DMC_PORT2_MPU_RANGE 


0x00003038 DMC_PORT2_MPU_RANGE (0х00000000, | РМС-РОНТ2 МРИ НАМ 


BNEIJEIJEIEJEJEJEIEIEIEJEREJEIEIERE 


DMC PORT2 MPU RANGE 
Tye ooo ж AN | 
ШЛИЕЛЕЛЕЛЕМЕЛЕЛЕЛЕЖЕЛЕЛЕ МЕНЕЛЕЛЕШЕЛ 


DMC_PORT2_MPU_RANGE 


Pel PPP PP PrP PPP PPT 


DMC_PORT2_MPU_RANGE 


Field Name Type Reset Description 
Value 
DMC_PORT2_M [31:0] RW 0х0 DMC PORT2 MPU RANGE 
PU RANGE 


6.33.1.49 ОМС РОВТЗ MPU RANGE 


0x0000303C DMC PORT3 MPU RANGE (0x00000000) DMC i MPU_RAN 


= Гат а Гая а а а а ата [в [7 
[Name [мия | ||| 


DMC_PORT3_MPU_RANGE 


DMC_PORT3_MPU_RANGE 


LINSEREREREREREREREREREREREREREREN 


ШЕ aY 
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DMC_PORT3_MPU_RANGE 


Field Name Type Reset Description 
Value 


ОМС PORTS M | [81: 0] RW 0x0 DMC_PORT3_MPU_RANGE 
PU_RANGE 


6.33.1.50 DMC_PORT4_MPU_RANGE 


0x00003040 DMC_PORT4_MPU_RANGE (0x00000000) DMG- Е MPU НМ 


ИСИЕЛЕЛЕЗЕЗЕАЕЗЕЗЕЛЕЗЕЗЕЛГЗЕЛЕЗЕЛЕП 
шо м _ г 


DMC_PORT4_MPU_RANGE 


Type 


DMC_PORT4_MPU_RANGE 


ІШЕ 
ПЕ Jo О С С 1 


DMC_PORT4_MPU_RANGE 


Field Name Type Reset Description 
Value 
DMC PORTA M | [81: 0] RW 0х0 DMC_PORT4_MPU_RANGE 
PU_RANGE 


6.33.1.51 DMC_PORT5_MPU_RANGE 


0x00003044 ОМС _РОВТ5_МРИ_ВАМСЕ (0х00000000) қад МЕШ НАН 


ИСИЕЛЕЛЕЗЕЗЕЛЕЗЕЗЕЛЕЛЕЗЕЛГЗЕЛЕЗЕЛЕП 


DMC_PORT5_MPU_RANGE 


Type 


DMC_PORT5_MPU_RANGE 


ЕГЕ 
Pel PPP PPP PP PPP PPT 


DMC_PORT5_MPU_RANGE 


наалат | Pr [туе [Reset] бы — 
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— PORT5_M | [31: 0] ——— a ao PORT5_MPU_RANGE 
PU_RANGE 


6.33.1.52 DMC_PORT6_MPU_RANGE 


0x00003048 DMC_PORT6_MPU_RANGE (0х00000000) 


Br [зт | 30 | 20 [28 [27 | 26 | 25 | 24 |23 | 22 | 24 | 20 | 19 | 18 | 17 | 16 


DMC_PORT6_MPU_RANGE 
Te O 
ЕСЕ СЕ ЕЕ Е И В Е Е Е esas ВЕ ЕЕ 


ОМС PORT6 MPU RAN 
GE 


DMC РОНТ6 MPU RANGE 


Ed ER 


DMC_PORT6_MPU_RANGE 


Field Name Type Reset Description 
Value 
DMC_PORT6_M [31: 0] RW 0х0 DMC. PORT6 MPU RANGE 
PU RANGE 


6.33.1.53 DMC PORT7 MPU RANGE 


0x00003050 ОМС PORT7 MPU RANGE (0х00000000) 


ЕЕ ЕЕ s ege een И И ЫЙ ШЕ И 


DMC PORT7 MPU RANGE 
зе QN 0 0 0«w | 


DMC PORT7 MPU RANGE 


Pell PPP PPP) PPP PPT 


DMC_PORT7_MPU_RAN 
GE 


DMC_PORT7_MPU_RANGE 


Field Name Type Reset Description 
Value 


ОМС PORT7 M | [31: 0] RW 0x0 DMC_PORT7_MPU_RANGE 
PU_RANGE 
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6.33.1.54 DMC_PORT8_MPU_RANGE 


0x00003054 DMC PORTS MPU RANGE (0х00000000) | DMC_PORTS_MPU_RAN 


а Гэт Гэга Гаа ра ра Га Га Га а рер ерее 


ОМС PORT8 MPU RANGE 


Type 


DMC PORT8 MPU RANGE 


ЕГЕ 
Peel С С С О ОС С ОС О СЗ С ОСЗ ОЕ С АСЗ EH 


DMC_PORT8_MPU_RANGE 


Field Name Type Reset Description 
Value 
DMC PORT8 M [31: 0] RW 0x0 DMC PORT8 MPU RANGE 
PU RANGE 


6.33.1.55 DMC PORT9 MPU RANGE 


0x00003058 DMC PORT9 MPU RANGE (0x00000000) | DMC-PORTS MPU-RAN 


ENEIJEIJEIEJEJEJEIEIEIEJEREJEIEIEAES 


DMC PORT9 MPU RANGE 
Te [| Мы | 
ШЕМ RE ECCO sols e ЕВ С ПЗ ЗЕ CREE 


DMC_PORT9_MPU_RANGE 


ЕГЕ 
Peel В С С О ОС С ОС О ОСЗ ОС ОСЗ ОС СЗ ОСЗ С 


DMC_PORT9_MPU_RANGE 


Field Name Type Reset Description 
Value 


DMC PORT9 M | [81: 0] RW 0x0 DMC_PORT9_MPU_RANGE 
PU_RANGE 


6.33.1.56 DMC PORTO DUMP ADDR 


0x0000305C DMC PORTO DUMP ADDR (0x00000000) аса ddr 


Br |31 | 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
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| Name | DMC PORTO DUMP ADDR 
Tye fm 


DMC_PORTO_DUMP_ADDR 


LINSEREREREREREREREREREREREREREREN 


DMC PORTO DUMP ADDR 


Field Name Type Reset Description 
Value 
DMC PORTO D [31: 0] RW 0x0 DMC PORTO DUMP ADDR 
UMP ADDR 


6.33.1.57 ОМС PORT1i DUMP ADDR 


0x00003060 DMC PORT! DUMP ADDR(0xo0000000) | DMC-PORT! DUMP-AD 


IKNEJEIEIEIEIEJEJEIEJEIEIEIEIEIEAES 


DMC PORT1 DUMP ADDR 
Tye rh 
|н ЕЛЕЕ Л |1 (зо [о [вт в sjajs 2|s|o 


DMC_PORT1_DUMP_ADDR 


а | 


DMC_PORT1_DUMP_ADDR 


Field Name Type Reset Description 
Value 
DMC PORT1 D | [81: 0] RW 0х0 DMC_PORT1_DUMP_ADDR 
UMP_ADDR 


6.33.1.58 DMC_PORT2_DUMP_ADDR 


0x00003064 DMC_PORT2_DUMP_ADDR (0x00000000) ВМС PORE DUMP AD 


IKNEJEIJEIEIEIEJEIEIEJEIEIEIEIEIEAES 


DMC PORT2 DUMP ADDR 


Peel PPP PPP PP PPP PPT 
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| Bit [15] 12 | 13 | 12 [м [| 10] 9 | 8 | 7 | 6 [ 5 (а | 3 | 2 | 1 [о | 
| Name | DMC PORT2 DUMP ADDR 


LTINEREREREREREREREREREREREREREREREN 


DMC PORT2 DUMP ADDR 


Field Name Type Reset Description 
Value 
ОМС PORT2 D | [31: 0] RW 0x0 DMC_PORT2_DUMP_ADDR 
UMP_ADDR 


6.33.1.59 DMC_PORT3_DUMP_ADDR 


0x00003068 DMC_PORT3_DUMP_ADDR (0x00000000) 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 


DMC_PORT3_DUMP_ADDR 


DMC PORT3 DUMP AD 
DR 


Type 


ОМС PORT3 DUMP ADDR 


Ly 
Pell ОС ОС ОС С С С С ОС ОС ОС ОС ОЕ СЗ С 


DMC_PORT3_DUMP_ADDR 


Field Name Type Reset Description 
Value 
DMC_PORT3_D [31: 0] RW 0x0 DMC PORT3 DUMP ADDR 
UMP ADDR 


6.33.1.60 ОМС PORT4 DUMP ADDR 


0x0000306C DMC PORT4 DUMP ADDR(oxo0000000) | СМС_РОНТи DUMP.AD 


IKNEJEIEIEIEZEJEJEIEJEIEIEIEIEIEAES 


DMC PORT4 DUMP ADDR 


| Bit |15) 14/13 [ча [ам [10] 9 | 8| 7 |е [ 5 4 {з | 2| 1 [о | 
| Name | DMC РОВТ4 DUMP ADDR 
Type 
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DMC_PORT4_DUMP_ADDR 


Field Name Type Reset Description 
Value 


ОМС PORT4 D | [81: 0] RW 0x0 DMC_PORT4_DUMP_ADDR 
UMP_ADDR 


6.33.1.61 DMC_PORT5_DUMP_ADDR 


0x00003070 DMC_PORT5_DUMP_ADDR (0х00000000) | PMC_PORTS_DUMP_AD 


Car [a= [= Гая а я в а я [9 в ee 


DMC PORT5 DUMP ADDR 
Te ғ А | 


DMC. PORT5 DUMP. ADDR 
Type 


DMC PORT5 DUMP ADDR 


Field Name Type Reset Description 
Value 
ОМС PORT5 D | [31: 0] RW 0х0 DMC_PORT5_DUMP_ADDR 
UMP_ADDR 


6.33.1.62 DMC_PORT6_DUMP_ADDR 


0x00003074 DMC_PORT6_DUMP_ADDR (0х00000000) | DMC_PORTS_DUMP_AD 


Гат ра = Гоа Гая а я а а я [9 в ele 


DMC_PORT6_DUMP_ADDR 


| Name | DMC_PORT6_DUMP_ADDR 


DMC_PORT6_DUMP_ADDR 
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Field Name Type Reset Description 
Value 


ОМС PORT6 D | [81: 0] RW 0x0 DMC PORT6 DUMP ADDR 
UMP ADDR 


6.33.1.63 DMC PORT7 DUMP ADDR 


0x00003078 DMC PORT7 DUMP ADDR(oxo0000000) | DMC-PORT; DUMP.AD 


IKNEJEIEIEIEIEJEJEIEIJEIEIEIEIEREAES 


DMC PORT7 DUMP ADDR 
Te С 


DMC PORT7 DUMP ADDR 


Peel DP PP PPP) Pl PPT 


DMC PORT7 DUMP ADDR 


Field Name Type Reset Description 
Value 
ОМС PORT; D [31: 0] RW 0x0 DMC PORT7 DUMP ADDR 
UMP ADDR 


6.33.1.64 DMC PORT8 DUMP ADDR 


0x0000307C DMC PORT8 DUMP ADDR (0x00000000) 


| Bt | 31 | 30 | 29 [28 [27 | 26 | 25 | 26 |23 | 22 | 24 | 20 | 19 | 18 | 17 | 16 | 


DMC_PORT8_DUMP_ADDR 
Twe | (ИТ | 


DMC_PORT8_DUMP_ADDR 


ЕЕЕ ЕНЕНЕЕЕНЕЛЕНЕНЕЛЕНЕНЕШЕНЕЛЕЛЕН 


DMC PORT8 DUMP AD 
DR 


DMC PORT8 DUMP ADDR 


Field Name Type Reset Description 
Value 


DMC _ CDR” О | [31:0] DMC_PORT8_DUMP_ADDR 
UMP_ADD 
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6.33.1.65 DMC_PORT9_DUMP_ADDR 


0x00003080 DMC_PORT9_DUMP_ADDR (0х00000000) | DMC-PORTS DUMP. AD 


а Гэ Гэ =e а-я а а eee ee 
И NNNM 


DMC_PORT9_DUMP_ADDR 


Type 


DMC_PORT9_DUMP_ADDR 


DMC_PORT9_DUMP_ADDR 


Field Name Type Reset Description 
Value 
DMC PORT9 D [31: 0] RW 0x0 DMC PORT9 DUMP ADDR 
UMP ADDR 


6.34 PMU Control Register 


Base Addr Range Addr Map Description 
0x402B 0000 ~ 0х4028 FFFF PMU (64КВ) 


0х0000 PD СА? ТОР CFG PD СА? ТОР CFG 


[mmm — СО СОТ | —  — — 
[mw СО ООО 
тшн [ос сосн | — — ă = ã 
[wwe [oomoo | 
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[omm [omean | — — 
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onn СЕ Е | 
om [Pomaro craca | 
[ow И ССС СОС | 
vmm И СС СОСЕТ | 


ВНИИ PD_CPO_ARM9_0_CFG 
SET 

0x2024 PD СРО АНМ9 0 CFG 
CLR 


0x0028 PD СРО ARMO 1. CFG PD СРО ARM9 1 CFG 


0x1028 PD СРО ARM9 1 CFG 
SET 

0x2028 PD СРО АНМ9 1 CFG 
CLR 


0х002С PD CPO HUSGE CFG PD СРО HUSGE CFG 


0x202C PD CPO HUSGE CFG 
CLR 


omm — [осюбмосов | 
omm |с ооо 
wm — —[m»cmeswrcrse| —— — — 
жаз [Po croesi croan] o 
wo — —mcmmcasr | 
[omm — —]mcmmcean [SSCS 
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0x103C PD СРО CEVA 0 CFG 
SET 

0х203С PD СРО СЕУА 0 CFG 
CLR 


0x0040 PD СРО CEVA 1 CFG PD СРО CEVA 1 CFG 


0x1040 PD СРО CEVA 1 CFG 
SET 

0x2040 PD СРО СЕМА 1 CFG 
CLR 


[mw — воот овоо | 1 
[ome — И can | — — —— у, 


0x104C PD CP1 LTE P1 CFG 
SET 

0x204C PD CP1 LTE P1 CFG 
CLR 


| 0х0050 | | oxoo50 |PD CP1_LTE_P2_CFG PD_CP1-LTE_P2_CFG 


0x1050 PD_CP1_LTE_P2_CFG 
SET 

0x2050 PD_CP1_LTE_P2_CFG 
CLR 


ОИ СЕОУ | 7 
эшм — |восвгсвасван| o 


0х1058 PD_CP1_COMWRAP_CFG 
SET 

0x2058 PD_CP1_COMWRAP_CFG 
CLR 


Ono СРМ | Т” 
Om СМТ ЕСС | — — — — _ 


0x1060 AP WAKEUP POR CFG 
SET 

0x2060 AP WAKEUP POR CFG 
CLR 


| 0х0070 | [0x0070 — |хт} WAIT CNT XTL WAIT CNT 
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— —— RUE PLL REL CFG 
БІ |. 


[owe — —[cesormerser | SSCS 
[ome — овоо 
тюс [а етт | 
mmc аана 
mw» [oon seer ermes | — _ 
[mmo [oon sizer cram | — — —— 
wwe ОИ СО ЕЕ | . ———— _ 
ome — оороо 
owe — —[owcecase |  —— 
mme ооо 
ССИ СЕСИИ И 
тшс аю 
mw» ооо 
тюшю ооо 
C 
ош шшш ER 


LN DDR CHN SLEEP CTRLO 
SET 

0х20Ғ8 DDR_CHN_SLEEP_CTRLO 
CLR 


Ox00FC DDR CHN SLEEP CTRL1 | DDR CHN SLEEP CTRL1 
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Ox10FC DDR CHN SLEEP CTRL1 
SET 

0х20ҒС DDR CHN SLEEP CTRL1 
CLR 


omm [oon oe woos cres] x 
[ores [oon омо oreca) o S S 
omm [oone reres | o 
[omm — [oor env rercreca | ž = 
оао 
omm — famsccorsan | oS 
на вето 
oem вето [1S 
[wm [вваксювт | 
ome СЕ ХОТ | SCS 


0x0148 CGM AUTO GATE SEL С | CGM_AUTO_GATE_SEL_CFGO 
FGO 

0х014С CGM AUTO GATE SEL C | СОМ AUTO ВАТЕ SEL CFG1 
FG1 

0x0150 CGM AUTO GATE SEL C | CGM AUTO GATE SEL CFG2 
FG? 

0x0154 CGM AUTO GATE SEL C | CGM AUTO GATE SEL CFG3 
FG3 


one merxnovemiser| ——————— 
omm — —[meexnovemiam| — — И 
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0x1174 CA7_CORE_PU_LOCK 
SET 

0x2174 CA7_CORE_PU_LOCK 
CLR 


DUE ARM7_HOLD_CGM_EN ARM7_HOLD_CGM_EN 


ruwa 178 ARM7_HOLD_CGM_EN 
SET 

0x2178 ARM7_HOLD_CGM_EN 
CLR 


7 | PWR CNT WAIT CFGO PWR CNT WAIT CFGO 


0x11 CO PWR CNT WAIT CFGO 
SET 

0х217С PWR CNT WAIT CFGO 
CLR 


0x0180 PWR CNT WAIT CFG1 PWR CNT WAIT CFG1 


0x1180 PWR CNT WAIT CFG1 
SET 

0x2180 PWR CNT WAIT CFG1 
CLR 


[omm — СЕИСО | SSCS 
omm — none | —  — — 
omm ао 
omm — —[mwmucean | — — — — — 
ome — асом матоо | Т” 
СИ С race | 


отн CN “А PD SHUTDOWN CF | СРО PD SHUTDOWN CFG 
0x1198 CPO PD SHUTDOWN CF 
G SET 
0x2198 CPO PD SHUTDOWN CF 
G CLR 
0х019С CP1_PD_SHUTDOWN_CF | CP1_PD_SHUTDOWN_CFG 
G 
0x119C CP1_PD_SHUTDOWN_CF 
G SET 
0x219C CP1_PD_SHUTDOWN_CF 
G CLR 
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ome — [wareuPtoccenser | 
[om — |коом [| 


0х11А4 PD_CODEC_TOP_CFG 
SET 

0x21A4 PD_CODEC_TOP_CFG 
CLR 

0x3000 PD_CA7_CO_SHUTDOWN_ | PD CA7 CO SHUTDOWN MARK STATUS 
MARK STATUS 

0x3004 PD СА? C1 SHUTDOWN | PD СА? C1 SHUTDOWN MARK STATUS 
MARK STATUS 

0x3008 PD СА? C2 SHUTDOWN | PD СА? C2 SHUTDOWN MARK. STATUS 
MARK STATUS 

0x300C PD СА? СЗ SHUTDOWN | PD CA7 СЗ SHUTDOWN MARK STATUS 
MARK STATUS 

0x3010 PD CA7 TOP SHUTDOW |PD CA7 TOP SHUTDOWN MARK STATUS 
N MARK STATUS 

0x3014 PD AP SYS SHUTDOWN | PD AP SYS SHUTDOWN MARK STATUS 
. MARK STATUS 

0x3018 PD GPU TOP SHUTDOW | PD GPU TOP SHUTDOWN MARK STATUS 
N MARK STATUS 

0x301C PD MM TOP SHUTDOWN | PD MM TOP SHUTDOWN MARK STATUS 
. MARK STATUS 

0x3020 PD СРО ARM9 0. SHUTD | PD СРО ARM9 0 SHUTDOWN MARK STAT 
OWN MARK STATUS US 

0x3024 PD CPO ARM9 1 SHUTD | PD СРО ARMS 1 SHUTDOWN MARK STAT 
OWN MARK STATUS US 

0x3028 PD CPO CEVA 0 SHUTD | PD CPO CEVA 0 SHUTDOWN MARK STATU 
OWN. MARK STATUS S 

0x302C PD CPO СЕМА 1 SHUTD | PD СРО CEVA 1 SHUTDOWN MARK STATU 
OWN MARK STATUS S 

0x3030 PD CPO GSM 0 SHUTDO | PD CPO GSM 0 SHUTDOWN MARK STATU 
WN MARK STATUS S 

0х3034 PD СРО GSM 1 SHUTDO | PD СРО GSM 1 SHUTDOWN MARK STATU 
WN MARK STATUS S 

0x3038 PD CPO TD SHUTDOWN | PD CPO TD SHUTDOWN MARK STATUS 
MARK STATUS 

0x303C PD CPO HUSGE SHUTDO | PD СРО HUSGE SHUTDOWN MARK STATU 
WN MARK STATUS S 

0x3040 PD CP1 CA5 SHUTDOW | РО CP1 САБ SHUTDOWN MARK STATUS 
N MARK STATUS 

0x3044 PD CP1 CEVA SHUTDO PD CP1 CEVA SHUTDOWN MARK STATUS 
WN MARK STATUS 
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0x3048 PD CP1 LTE P1 SHUTD PD CP1 LTE P1 SHUTDOWN MARK STATU 
OWN MARK STATUS S 

0x304C PD CP1 LTE P2 SHUTD PD CP1 LTE P2 SHUTDOWN MARK STATU 
OWN MARK STATUS S 


0x3050 PD CP1 COMWRAP SHU | PD CP1 COMWRAP SHUTDOWN MARK ST 
TDOWN MARK STATUS ATUS 

0x3054 PD PUB SYS SHUTDOW | РО PUB SYS SHUTDOWN MARK STATUS 
N MARK STATUS 

0x3058 PD CODEC TOP SHUTD | PD MM TOP SHUTDOWN MARK STATUS 
OWN MARK STATUS 


6.34.1.1 PD CA7 TOP CFG 


SE e s ajaaa e r e e 


BL reserved PD CA7 TOP PWR ON DLY 


ыл ІІ riuw 


ІСІ — [s — [se [se = 


PD_CA7_TOP_ISO_ON_DLY 


RW RW 


NN ee ee СЕННЕН 
Reset [s] o [о Lo Pat [о [ооо [о [о ЕЕ || 


PD_CA7_TOP_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


PD_CA7_TOP_D om For — purpose. 
BG SHUTDOWN 
. EN 
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PD_CA7_TOP_F | [25] RW S/C 0х0 Force Power Domain "РО СА? ТОР! 

ORCE_SHUTDO SHUTDOWN. Only effective when 

WN 'PD CA7 TOP AUTO SHUTDOWN . 
EN' de-asserted. 


PD СА? TOP A | [24] RW S/C 0х1 Enable Power Domain РО СА? ТОР! 
UTO_SHUTDOW automatically Power-off when AP into 
N_EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD CA7 TOP FORCE SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CA7 TOP P |[23:16] | RW S/C 0x20 Delay time for "РО СА? ТОР" from 

WR ON DLY turn on power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD CA7 TOP P |[15: 8] RW S/C 0x88 Delay time for 'PD CA7 TOP' from 

WR ON SEQ D Powering up, іп power up process, 

LY with unit of 30us. 


PD CA7 TOP IS |[7: RW S/C 0х4 Delay time for 'PD СА? ТОР" from 

O_ON_DLY enable isolation cell to turn-off power 
switch, in power down process. with 
unit of 30us. 


6.34.1.2 PD CA7 C0 CFG 


0x00000004 PD САТ? СО CFG (0x0120A802) PD CA7 CO СЕС 


0x00001004 PD СА? С0 CFG SET PD СА? СО СЕС SET 


PD CPZ CFG SET | 
BBEIJEIEIEJEZEJEIEIEIEIEREIEJEREZES 


- reserved PD CA7 СО РМА ON DLY 


Өз OO 2 — 
ЕСІСІ se [se fele — SSS 
resa] o аг 
pw fse te efe o e r eee Te 
СИТЕТТИН 
| = 
С ООО ОИ 
ІСІ EX ЕЕ КІНЕЕШЕНЕЛЕНЕЕЕШЕН ЕН 


PD СА? CO CFG 
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Field Name Type Set/ Reset Description 
Clear Value 


Tena ЕСС [RO |ә СООО 


PD_CA7_CO_WFI | [29] RW S/C 0x0 WFI can force Power Domain 

_SHUTDOWN_E 'РО_СА7_С0' SHUTDOWN. Only 

N effective when 
'PD_CA7_C0_AUTO_SHUTDOWN_E 
N' de-asserted. 

PD CA7 CO DB | [28] RW S/C 0x0 For debug purpose. 

а SHUTDOWN . 

EN 


Deer Е [no | [© [mes — — — — 


PD СА? CO FO RW S/C 0x0 Force Power Domain "РО CA7 СО 

RCE SHUTDOW SHUTDOWN. Only effective when 

N 'PD CA7 C0 AUTO SHUTDOWN E 
N' and 
'PD CA7. CO МЕ SHUTDOWN ЕМ 
de-asserted. 


PD СА? CO AU RW S/C 0х1 Enable Power Domain РО СА? СО 
TO_SHUTDOWN automatically Power-off when AP into 
_EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
‘PD_CA7_CO_FORCE_SHUTDOWN'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CA7 CO PW | [23:16] | RW $/С 0х20 Delay time for 'PD CA7 CO' from 

R ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CA7 CO PW | [15: 8] RW S/C 0xA8 Delay time for 'PD CA7 CO' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 


PD CA7 CO ISO |[7: RW S/C 0x2 Delay time for 'PD CA7 CO' from 

ОМ DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.34.1.3 PD CA7 C1 CFG 


PD CA7 C1 CFG (0x0220A002) 
Шен ЕТ entente a Fe a 


| reserved PD_CA7_C1_PWR_ON_DLY 
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| Name | PD CA7 C1 PWR ON SEQ DLY PD CA7 C1 ISO ON рҮ 


PD CA7 C1 CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: [Dia [RO [oo [nese — — — — —] 


PD CA7 C1 УУҒІ | [29] RW S/C 0х0 WEI can force Power Domain 
_SHUTDOWN Е ‘PD_CA7_C1' SHUTDOWN. Only 
N effective when 
'PD СА? C1 AUTO SHUTDOWN Е 
N' de-asserted. 
PD_CA7_C1_DB | [28] For debug purpose. 
Ss SHUTDOWN 


PD CA7 C1 FO = Force Power Domain — 

RCE SHUTDOW SHUTDOWN. Only effective when 

N 'PD CA7 C1 AUTO SHUTDOWN E 
N' and 
'PD CA7 C1 МЕ SHUTDOWN ЕМ 
de-asserted. 


PD CA7 C1 AU | [24] RW S/C 0x0 Enable Power Domain 'PD CA7 C1' 

TO SHUTDOWN automatically Power-off when AP into 

. EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
ІРО CA7 C1 FORCE SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

PD CA7 C1 PW | [23:16] | RW S/C 0x20 Delay time for 'PD CA7 C1' from 

R ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD СА? C1 DV [15: 8] 0хА0 Delay time for "РО СА? C1' Нот 

В ON SEQ D Powering up, in power up process, 
with unit of 30us. 


s А C1 ISO | [7:0] Delay time for "РО СА? C1' from 
DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 

of 30us. 
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6.34.1.4 PD CA7 C2 CFG 


BNEIEJEIJEJEZEJEIEIEIEIEREIEJEJEZES 


Е reserved PD_CA7_C2_PWR_ON_DLY 


| Мате | PD CA7 C2 PWR ON SEQ DLY PD СА? C2 ISO ON рҮ 


PD CA7 C2 CFG 


Field Name Type Set Reset Description 
Clear Value 


PD CA7 C2 WFI zm ———— can force Power Domain 
SHUTDOWN Е ІРО СА? С2 SHUTDOWN. Only 
М effective when 
'PD CA7 C2 AUTO SHUTDOWN E 
N' de-asserted. 


PD CA7 C2 DB | [28] For debug purpose. 
G SHUTDOWN 
EN 


PD CA7 C2 FO = Force Power Domain НИИ 
RCE_SHUTDOW SHUTDOWN. Only effective when 
N 'PD CA7 C2 AUTO SHUTDOWN Е 
N' and 
'PD CA7 C2 WFI SHUTDOWN EN' 
de-asserted. 
PD CA7 C2 AU | [24] RW S/C 0x0 Enable Power Domain 'PD CA7 C2' 
TO SHUTDOWN automatically Power-off when AP into 
_EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD CA7 C2 FORCE SHUTDOWN' 
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1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 


PD CA7 C2 PW | [23: RW S/C Delay time for 'PD CA7 C2' from 

R ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 


PD CA7 C2 PW | [15: 8] 0x98 Delay time for 'PD CA7 C2' from 
R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 


ГЫ ES C2 150 Delay time for 'PD CA7 C2' from 
N DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 

of 30us. 


6.34.1.5 PD САТ? СЗ CFG 


0x00000010 PD CA7 C3 CFG (0x02209002) PD CA7 C3 CFG 
0x00001010 PD CA7 C3 CFG SET PD СА? СЗ CFG SET 


0x00002010 PD CA7 C3 CFG CLR PD CA7 C3 CFG CLR 


С Е Е EIE ES S ESTER ECL RECTE ER T 


- reserved PD CA7 C3 PWR ON DLY 


f e p = [е ы —— 
swe] Е [= 
K=WKSESESKGSESES 


PD CA7 C3 ISO ОМ DLY 


RW RW 


PD CA7 C3 CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: [Dia no [oo nese — — — — —] 


PD CA7 СЗ МН | [29] RW S/C 0х0 WFI сал force Power Domain 
_SHUTDOWN Е ‘PD_CA7_C3' SHUTDOWN. Only 
N effective when 

'PD CA7 C3 AUTO SHUTDOWN Е 
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= N' de-asserted. 


PD — 5- C3 DB = For debug purpose. 
G_SHUTDOWN_ 
EN 


ema us [RO | [oo Ree — — — — — ] 


PD CA7 C3 FO = RW S/C 0х1 Force Power Domain 'PD_CA7_C3' 

RCE_SHUTDOW SHUTDOWN. Only effective when 

N 'PD CA7 СЗ AUTO SHUTDOWN Е 
N' and 
'PD CA7 C3 WFI SHUTDOWN EN' 
de-asserted. 


PD CA7 СЗ AU | [24] RW S/C 0x0 Enable Power Domain 'PD_CA7_C3' 

TO_SHUTDOWN automatically Power-off when AP into 

_EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD CA7 СЗ FORCE SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

PD CA7 C3 PW |[23:16] | RW S/C 0x20 Delay time for "РО CA7 CS3' from 

R ОМ рҮ turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CA7 C3 PW | [15: 8] RW S/C 0x90 Delay time for 'PD CA7 CS3' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 


PD CA7 C3 ISO |[7: RW S/C 0x2 Delay time for 'PD CA7 CS3' from 

ОМ рү enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.34.1.6 PD_AP_SYS_CFG 


PD AP SYS CFG (0x01208006) 
i E Е ЕТ ЕЕ Ел Er EIE 


- ЕЕ 


EG è 3 ------: 


See se [se] 


re | 
Вози [о о [о [оо о [о КЕЕН ЕЕЕЛЕНЕНЕН 
ааа НЫ СВЕ ЕЕН В ОЕ ВОЕН 
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| Name | PD AP SYS PWR ON SEQ DLY PD AP SYS ISO ON DLY 
Type 


ree | PPP PPP) mm 


PD_AP_SYS_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


PD AP SYS FO = Force Power Domain — 

RCE SHUTDOW SHUTDOWN. Only effective when 

N 'PD AP SYS AUTO SHUTDOWN E 
N' de-asserted. 


PD AP SYS AU | [24] RW S/C 0х1 Enable Power Domain 'PD AP SYS' 

TO SHUTDOWN automatically Power-off when AP into 

. EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
ІРО АР SYS FORCE SHUTDOWN*'; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

PD AP SYS PW |[23:16] | RW S/C 0x20 Delay time for 'PD AP SYS' from 

R ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD AP SYS PW | [15: 8] 0x80 Delay time for 'PD AP SYS' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 


PD AP SYS ISO Delay time for "РО AP SYS' from 
ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 

of 30us. 


6.34.1.7 PD MM TOP CFG 


0x0000001C PD MM TOP CFG (0x02208004) PD MM TOP CFG 


0x0000101C PD MM TOP CFG SET PD MM TOP CFG SET 


роми ror cra SET | 
BNEXEIEIEJEZEJEIEIEIEIEREIEJEJEAES 


ZEN a 
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т» [e x — 


м ЗОО 
Reset | c о [oo Po о o o | o ЕЕЕНЕНЕНЕН 
nim m ааа таа 


PD MM TOP PWR ON SEQ DLY PD MM TOP ISO ON DLY 


RW RW 


PD MM TOP CFG 


Field Name Type Set Reset Description 
Clear Value 


PD MM TOP F = Force Power Domain — 

ORCE SHUTDO SHUTDOWN. Only effective when 

WN "Рр MM TOP AUTO SHUTDOWN. 
EN' de-asserted. 


PD MM ТОРА | [24] RW S/C 0x0 Enable Power Domain 'PD MM TOP' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD MM TOP FORCE SHUTDOWN"; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD MM TOP P [23:16] | RW S/C 0x20 Delay time for 'PD MM TOP' from 

WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 


PD MM TOP P | [15: 8] RW S/C 0x80 Delay time for 'РО MM TOP' from 
WR ON SEQ D Powering up, in power up process, 
LY with unit of 30us. 


PD MM TOP IS |[7: RW S/C 0х4 Delay time for 'PD MM ТОР” from 

O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


PD GPU TOP CFG (0x02208004) PD GPU TOP CFG 
PD GPU TOP CFG SET PD GPU TOP CFG SET 


PD GPU TOP CFG CLR PD GPU TOP CFG CLR 


reserved PD GPU TOP PWR ON DLY 
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ва 


5/С S/C 


PD_GPU_TOP_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


Tena mes o | oo ана 


PD_GPU_TOP_F | [25] RW S/C 0х1 Force Power Domain PD GPU TOP' 

ORCE SHUTDO SHUTDOWN. Only effective when 

WN Рр СРО TOP AUTO SHUTDOWN _ 
EN' de-asserted. 


PD GPU TOP A | [24] RW S/C 0x0 Enable Power Domain 'PD GPU TOP' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD GPU TOP FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD_GPU_TOP_P | [23:16] | RW S/C 0x20 Delay time for 'PD СРО TOP' from 

WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD GPU TOP P | [15: 8] RW S/C 0x80 Delay time for 'PD СРО ТОР” from 

WR ON SEQ D Powering up, in power up process, 

LY with unit of 30us. 

PD GPU TOP I [ 7: 0] RW S/C 0х4 Delay time for 'PD СРО TOP' from 

SO_ON_DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.34.1.9 PD CPO ARM9 0 CFG 
| 0х00000024 | PD CPO ARMO 0 СЕС (0x0120A802) РО | PD СРО ARM9 0 CFG | | ARM9 0 CFG 


0x00001024 PD CPO ARM9 0 СЕС SET ЕВ E UI емы СЕС 
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PD СРО АВМ9 0 СЕС 


0x00002024 PD СРО АВМ9 0 CFG CLR CLR 


ЕЕЕ ЕЕЕ ESI ЕЕ ЕЕ ЕЕ 


! Ë m 


о — с —— с asss 
| Мате | PD СРО АНМ9 0 PWR ОМ SEQ DLY PD CPO АНМ9 0 ISO ОМ рү 


PD СРО АНМ9 0 CFG 


Field Name Type Set Reset Description 
Clear Value 


Leser — ms [no | |ә Wem — — — — — 


PD CPO ARM9 | [25] RW S/C 0x0 Force Power Domain 
0 FORCE SHUT 'PD СРО ARM9 0' SHUTDOWN. 
DOWN Only effective when 
'PD СРО ARM9 0 AUTO SHUTDO 
WN EN' de-asserted. 


PD CPO ARM9 [24] RW S/C 0х1 Enable Power Domain 

0 AUTO_SHUTD 'РО_СРО_АВМ9 0' automatically 

OWN ЕМ Power-off when АР into Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD СРО ARM9 0 FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CPO ARMS | [23:16] 0x20 Delay time for "РО CPO ARMS 0' 

0 PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 


PD СРО ARM9 | [15: 8] uli Delay time for "РО СРО ARMS 0' 
0 PWR ON SE from Powering up, in power up 


Q DLY EN with unit of 30us. 


eee ul 
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6.34.1.10 PD CPO ARMO9 1 CFG 
| 0х00000028 | PD CPO ARMO 1 CFG (0x0120A002) PD. | PD СРО ARM9 1 СЕС | | АВМ9 1 CFG 


0x00001028 PD CPO ARM9 1 СЕС SET ЕВ eee жыды _CFG 


0x00002028 PD_CP0_ARM9_1_CFGCLR PD_CPO_ARMO_1_CFG 


ИЛИЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


M S 


c |7 ГІСТЕР; — — 
x - 


| Мате | PD CPO ARM9 1 PWR ON SEQ DLY PD CPO АВМ9 1 ISO ON DLY 
Type 
Set/CIr 


PD СРО ARM9 1 CFG 


Field Name Type Set Reset Description 
Clear Value 


PD СРО ARMS9 = pee rus Power Domain 
1 FORCE SHUT Рр СРО АНМ9 1' SHUTDOWN. 
DOWN Only effective when 
ІРО СРО ARM9 1 AUTO SHUTDO 
WN EN' de-asserted. 


PD_CPO_ARM9__ | [24] RW S/C 0х1 Enable Power Domain 

1 AUTO SHUTD ІРО CPO ARMS 1' automatically 

OWN EN Power-off when AP into Deep Sleep. 
0: Power Domain SHUTDOWN by 
ІРО СРО ARM9 1 FORCE SHUTDO 
WN' 
1 : Power domain Automaticall 
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SHUTDOWN when AP enter Deep 
___ | | | | [Sep =т=”. 


PD CPO ARM9 | [23:16] | RW S/C 0x20 Delay time for 'PD_CPO_ARM9_1' 

1 PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 


PD CPO ON SE [15: 8] 0хА0 Delay time for 'PD CPO АНМ9 1" 
1 PWR ON S from Powering up, іп power up 
Q DLY process, with unit of 30us. 


PD CPO ARM9 . : Delay time for 'PD CPO ARMS 1' 

1 ISO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


6.34.1.11 PD CPO HUSGE CFG 
| 0x0000002C | PD CPO HUSGE CFG (0х01209004) PD | | PD СРО HU3GE CFG | HUSGE CFG 


0x0000102C PD СРО HU3GE СЕС SET РО. СРО Er T cFG 


0x0000202C PD СРО HU3GE СЕС CLR Pb, СВО | НОЗӨЕ СЕ@ 


ШИ ЕЛЕТСЕЗЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


4- x mE 


EA —— 
swe] СС — — О 
СИЕСИИ ЕЕ > Mm) >t. 
Per КЕ С а Е СС С С Е СЗ СЗ е а Е ИСЗ СО 
СТИ УУС 
нь 
СОИ ОО И 
Peel 5 0 ОС С ОС О ОС ОС С ОЕ СО С 


PD CPO HUSGE CFG 


Field Name Type Set Reset Description 
Clear Value 


mus [RO | [ою Reed —  — 
PD CPO HUSGE | [25] RW S/C 0х0 Force Power Domain 
FORCE SHUTD 'PD СРО HUSGE' SHUTDOWN. Onl 
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effective when 
'PD СРО HUSGE AUTO SHUTDOW 
N EN' de-asserted. 


PD СРО HUSGE RW S/C 0х1 Enable Power Domain 
AUTO SHUTDO 'PD CPO HUSGE' automatically 
WN EN Power-off when AP into Deep Sleep. 


: Power Domain SHUTDOWN by 
'PD СРО HUSGE FORCE SHUTDO 


: Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CPO HUSGE |[23:16] | RW S/C 0x20 Delay time for "РО СРО HUSGE' 

PWR ON рү from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD CPO HUSGE | [15: 8] 0x90 Delay time for 'PD CPO HUSGE' 

PWR ON SEQ from Powering up, іп power up 

_DLY process, with unit of 30us. 

PD CPO HUSGE | [ 7: 0] Delay time for 'PD СРО HUSGE' 

150 ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


6.34.1.12 PD CPO GSM 0 CFG 
| 0х00000030 | PD CPO GSM 0 CFG (0х01208804) PD | | PD СРО GSM 0 СЕС | GSM 0 CFG 


0x00001030 PD СРО GSM 0 СЕС SET PD CPO ко 0 сға 


0х00002030 PD CPO GSM 0 СЕС CLR PD СР0 GSM 0 CFG 


ИЛИЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЛЕЗ 


A. | a 


| Name | PD СР0 GSM 0 PWR ON SEQ DLY PD СР0 GSM 0 ISO ON DLY 
Type 
Set/CIr 
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PD CPO GSM 0 CFG 


Field Name Type Set Reset Description 
Clear Value 


PD CPO GSM 0 T Force Power Domain —— 

FORCE SHUTD SHUTDOWN. Only effective when 

OWN 'PD СРО GSM AUTO SHUTDOWN _ 
EN' de-asserted. 


PD CPO GSM 0 | [24] RW S/C 0х1 Enable Power Domain 'PD СРО GSM' 
AUTO SHUTDO automatically Power-off when AP into 
WN EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
Рр СРО GSM FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CPO GSM 0 | [23:16] | RW $/С 0х20 Delay time for 'PD СРО GSM' from 
PWR ON рҮ turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 
PD CPO GSM 0 | [15: 8] 0x88 Delay time for "РО СРО GSM' from 
PWR ON SEQ Powering up, in power up process, 
_DLY with unit of 30us. 


PD СРО GSM 0 А Delay time for 'PD CPO GSM' from 

150 ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.34.1.13 PD CPO GSM 1 CFG 
| 0х00000034 | PD CPO GSM 1 СҒС (0х01208804) PD | | PD СРО GSM 1 CFG | GSM 1 CFG 


0x00001034 PD CPO GSM 1 СЕС SET PD CPO Er | 1_CFG 


0x00002034 PD_CP0_GSM_1_CFGCLR м 


ИЛЕЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЛЕЗ 


J- x ЕЕ 
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| Name | PD CPO GSM 1 PWR ON SEQ DLY PD CPO GSM 1 ISO ON DLY 


RW RW 


Set/CIr 


S/C S/C 


PD CPO GSM 1 CFG 


Field Name Type Set/ Reset Description 
Clear Value 


Dese: — mes no oo Ree — — — — —] 


PD CPO GSM 1 | [25] RW S/C 0x0 Force Power Domain "РО СРО GSM' 
FORCE SHUTD SHUTDOWN. Only effective when 
OWN 'PD СРО GSM AUTO SHUTDOWN _ 
EN' de-asserted. 


PD CPO GSM 1 | [24] RW S/C 0х1 Enable Power Domain "РО СРО GSM' 
AUTO SHUTDO automatically Power-off when AP into 
WN EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD СРО GSM FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CPO GSM 1 | [23:16] | RW S/C 0x20 Delay time for "РО СРО GSM' from 

PWR ON рҮ turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CPO GSM 1 | [15: 8] RW S/C 0x88 Delay time for 'PD СРО GSM' from 

PWR ON SEQ Powering up, in power up process, 

_DLY with unit of 30us. 

PD CPO GSM 1 | [7:0] RW S/C 0х4 Delay time for 'PD СРО GSM' from 

150 ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.34.1.14 PD СРО TD CFG 


0x00000038 PD СРО TD СЕС (0x01208804) 
0x00001038 PD СРО TD СЕС SET 
Esca EE EESTI 


= a 


Spreadtrum Communications, Inc., Confidential and Proprietary V1.0 ~~~. Spreadtrum Communications, Inc., Confidential and Proprietary 806 of 1554. 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


ӨБЕЗШІШІ SC9832 Device Specification 


TD DO 
X n 


Е 


PD СРО TD ISO ON рҮ 


RW RW 


PD CPO TD CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: ЕЕ no oo Reemi — — — — —] 


PD CPO TD FO | [25] RW S/C 0x0 Force Power Domain 'PD СРО ТІ! 

RCE SHUTDOW SHUTDOWN. Only effective when 

N ІРО СРО TD AUTO SHUTDOWN E 
N' de-asserted. 


PD CPO TD AU | [24] RW S/C 0х1 Enable Power Domain PD СРО TD' 

TO SHUTDOWN automatically Power-off when AP into 

_EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD CPO0 TD FORCE SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

PD CPO TD PW |[23:16] | RW S/C 0x20 Delay time for 'PD CPO TD' from 

R ОМ DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CPO TD PW | [15: 8] RW S/C 0x88 Delay time for 'PD CPO TD' from 

R ON SEQ DLY Powering up, in power up process, 
with unit of 30us. 


PD CPO TD ISO | [ 7: 0] RW S/C 0x4 Delay time for 'PD CPO TD' from 

. ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.34.1.15 PD CPO CEVA 0 CFG 
| 0x0000003C | PD CPO CEVA 0 СЕС (0х01208804) PD | | PD СРО CEVA 0 CFG | CEVA 0 CFG 


0x0000103C PD СРО CEVA 0 СЕС SET PD CPO я 0 сға 


PD СРО | in 0_CFG 


0x0000203C PD CPO СЕУА 0 СЕС CLR 


 ИЕЛЕЛЕЛЕЛЕЛЕЗГІГІЕЕЛЕЛЕЛІСІСІНДЕЛ 
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M m 


^c è ë OORA 
== 


PD CPO CEVA 0 ISO ON DLY 


RW RW 


PD СРО СЕУА 0 CFG 


Field Name Type Set Reset Description 
Clear Value 


PD СРО CEVA = Force Power Domain — 

0 FORCE SHUT SHUTDOWN. Only effective when 

DOWN 'PD СРО CEVA AUTO SHUTDOWN 
. EN' de-asserted. 


PD CPO CEVA | [24] RW S/C 0х1 Enable Power Domain 

0 AUTO SHUTD ІРО СРО СЕУА automatically 

OWN ЕМ Power-off when АР into Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD CPO0 СЕМА FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CPO CEVA | [23:16] | RW S/C 0x20 Delay time for 'PD CPO CEVA' 

0 PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 

PD CPO СЕМА [15: 8] 0х88 гаар time for "РО СРО CEVA' 

0 PWR O from Powering up, in power up 

Q DLY process, with unit of 30us. 

PD СРО СЕМА | [7: 0] Delay time for 'PD CPO CEVA' 

0 ISO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 
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6.34.1.16 PD CPO CEVA 1 CFG 


0x00000040 PD CPO CEVA 1 CFG (0x01208804) PD CPO CEVA 1 CFG 


0x00001040 PD СРО CEVA 1 СЕС SET PD_CP0_CEVA_1_CFG 


0x00002040 PD СРО CEVA 1 СЕС СІН LS T E 


BEEN ЕЕ Е EI ESI ER ESTE SIE ЕСН СИС 


' Ë ЕС 


^] ——  PIEINENNEEN ЖЫШ 
| Name | PD CPO CEVA 1 PWR ON SEQ DLY PD CPO CEVA 1 ISO ON DLY 


Type 
Set/CIr 


S/C S/C 


PD СРО СЕУА 1 CFG 


Field Name Type Set/ Reset Description 
Clear Value 


Tena [mrs [no | |ә Remi — — — — — 


PD CPO CEVA | [25] RW S/C 0x0 Force Power Domain 'PD CPO CEVA' 

1 FORCE SHUT SHUTDOWN. Only effective when 

DOWN 'PD СРО CEVA AUTO SHUTDOWN 
. EN' de-asserted. 


PD CPO CEVA | [24] RW S/C 0х1 Enable Power Domain 

1 AUTO SHUTD ІРО СРО СЕУА automatically 

OWN_EN Power-off when AP into Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD СРО CEVA FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

PD_CPO_CEVA_ | [23:16] | RW $/С 0х20 Delay time for "РО CPO СЕУА 

1 PWR ОМ DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 809 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


PD CPO GN ue [15: 8] 0x88 Delay time for 'PD CPO CEVA' 
1 PWR О from Powering up, in power up 
Q DLY process, with unit of 30us. 


PD СРО СЕМА | [7: 0] Delay time for 'PD СРО CEVA' 

1 150 ON РҮ from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


6.34.1.17 PD СРО SYS CFG 


PD СРО 5Ү5 СЕС (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
LEGE 


reserved 
туре 0, 
Peset ШЕШ ИШ И шен ЕЕЕ И ЕИ ae) 
re СЗ С ЕСССИ Е СИСИЕИИЕКЕКИ 


| Мате | reserved 
Type 


PD CPO SYS CFG 


Field Name Type Reset Description 
Value 


[mew meg [no [oo [meses — — — — — — — 1 


6.34.1.18 PD CP1 CA5 CFG 


BIBEREJEIJEJEZEJEIEIEIEIEREIEJEREZES 


í m 


= Ce RE 
L-imxrxENERERKS OO ERERERERER 
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PD CP1 CA5 PWR ON SEQ DLY PD CP1 CA5 ISO ON DLY 


RW RW 
к=» 0 PPP PPP Pp 
PD CP1 CA5 CFG 


Field Name Type Set Reset Description 
Clear Value 


PD CP1 CA5 F = Force Power Domain ——— 

ORCE_SHUTDO SHUTDOWN. Only effective when 

WN 'PD CP1 CA5 AUTO SHUTDOWN 
EN' de-asserted. 


PD CP1 САБА | [24] RW S/C 0х1 Enable Power Domain 'PD_CP1_CAS5' 

UTO_SHUTDOW automatically Power-off when AP into 

N_EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD CP1 CA5 FORCE SHUTDOWN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 

PD CP1 CAB Р | [23:16] | RW S/C 0x20 Delay time for 'PD CP1 CA5' from 

WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD CP1 CA5 P | [15: 8] RW S/C 0хА0 Delay time for 'PD_CP1_CA5' from 

WR_ON_SEQ_D Powering up, іп power up process, 

LY with unit of 30us. 


PD CP1 CA5 IS | [7:0] RW S/C 0x2 Delay time for 'PD CP1 CA5' from 

O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.34.1.19 PD CP1 LTE P1 CFG 
| 0x0000004C | РО СР1 ІТЕ Р1 СЕС (0х01209804) PD ! | PD СР1 LTE P1 СЕС | .LTE P1 CFG 


0x0000104C PD CP1 LTE P1 CFG SET PD ET SET: P1_CFG 


0x0000204C PD_CP1_LTE P1_CFG CLR PD_GP1_LTE_P1_CFG 


ИПШЕЛЕЛЕЛЕЗЕЛЕЗЕЗЕЗЕЗЕЗЕЛЕЛЕЗЕЗЕЗЕЗ 


reserved Е | PD CP1 LTE P1 PWR ON DLY 
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| Name | PD CP1 LTE P1 PWR ON SEQ DLY PD CP1 LTE P1 ISO ON DLY 


PD CP1 LTE P1 CFG 


Field Name Type Set Reset Description 
Clear Value 


еле” ms [no | |ә [mens — — — — — 


PD CP1 LTE P1 | [25] RW S/C 0х0 Force Power Domain 
FORCE_SHUTD 'PD CP1 LTE P1' SHUTDOWN. Only 
OWN effective when 
'PD CP1 LTE P1 AUTO SHUTDOW 
N EN' de-asserted. 


PD CP1 LTE P1 | [24] RW S/C 0х1 Enable Power Domain 
AUTO SHUTDO 'PD CP1 LTE P1' automatically 

WN EN. Power-off when AP into Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD CP1 ТЕ P1 FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CP1 LTE P1 |[23:16] | RW S/C 0x20 Delay time for 'PD CP1 LTE P1' 
_ PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 
PD CP1 LTE P1 | [15: 8] RW S/C 0x98 Delay time for 'PD CP1 LTE P1' 
PWR ON SEQ from Powering up, in power up 
_DLY process, with unit of 30us. 
PD_CP1_LTE_P1 | [7:0] RW $/С 0х4 Delay time for 'PD CP1 LTE P1' 
. |SO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


6.34.1.20 PD CP1 LTE P2 CFG 
| 0х00000050 | PD CP1 LTE P2 СЕС (0х01209004) PD. | PD СРІ ІЛЕ P2 СЕС | .LTE P2 СЕС 


0x00001050 PD CP1 LTE P2 CFG SET re ae -LTE_P2_CFG 


| oxo0002050 | PD CP1 LTE P2 CFG CLR PD | | PD СР1 LTE P2 CFG | .LTE P2 СЕС 
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__ ү 2. 
ЕСЕ ЕШЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЗЕНЕЛЕЛЕЛЕДЕЙ 


= ЕЕ 


ыз --<- 
ЕШ шен se [se] = 

Е.ЛЕНЕЕКЕКНЕНЕНЕЕЕНЕНЕНЕН ERERERERES 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
СИ ЕГИ СУТИ 
нн  _ 
СОИС О eS 
res О 5 О О ОС С ОС ИС СЗ С С ОЕ СО С С 


PD CP1 LTE P2 CFG 


Field Name Type беі/ Reset Description 
Clear Value 


PD CP1 LTE P2 = ——rp Power Domain 
FORCE SHUTD ‘PD_CP1_LTE_P2' shutdown. Only 
OWN effective when 
ІРО CP1 LTE P2 AUTO SHUTDOW 
N EN' de-asserted. 


PD CP1 LTE P2 | [24] RW S/C 0х1 Enable Power Domain 
AUTO SHUTDO 'PD CP1 LTE P2' automatically 

WN EN. Power-off when AP into Deep Sleep. 
0: Power Domain shutdown by 
'PD CP1 LTE P2 FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
shutdown when AP enter Deep Sleep; 

PD CP1 LTE P2 | [23:16] | RW S/C 0x20 Delay time for 'PD CP1 LTE P2' 

_PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
with unit of 30us. 


PD CP1 LTE P2 | [15: 8] RW S/C 0x90 Delay time for 'PD CP1 LTE P2' 

. PWR ON SEQ from Powering up, in power up 

_DLY process, with unit of 30us. 

PD CP1 LTE P2 | [7:0] Delay time юг 'PD CP1 LTE P2' 

150 ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
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5 гг шш 


6.34.1.21 PD CP1 СЕУА СЕС 


0х00000054 PD CP1 CEVA CFG (0x01208804) PD CP1 CEVA CFG 
0x00001054 PD CP1 CEVA CFG SET PD CP1 CEVA CFG SET 


0x00002054 PD СР1 CEVA CFG CLR PD_CP1-ÇEVA_CFG 


СА a e Е EAR SEE ESTEE ЕДЕД ЕЛЕЕ 


M 3 


=L e = 
o 


PD_CP1_CEVA_ISO_ON_DLY 


RW RW 
rese К а ГВ 
PD CP1 CEVA CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese: [Diz no oo nes — — — — —] 


PD CP1 CEVA | [25] RW S/C 0x0 Force Power Domain 'PD CP1 CEVA' 

FORCE SHUTD SHUTDOWN. Only effective when 

OWN ІРО CP1 СЕМА AUTO SHUTDOWN 
. EN' de-asserted. 


PD CP1 CEVA | [24] RW S/C 0х1 Enable Power Domain 

AUTO SHUTDO ІРО CP1 СЕУА automatically 

WN EN Power-off when AP into Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD CP1 СЕМА FORCE SHUTDOW 
№; 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD_CP1_CEVA_ | [23:16] 0x20 Delay time for 'PD CP1 CEVA' 
from turn power switch to asserting 
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PWR_ON_DLY power reset, in power up process, 


PD CP1 CEVA | [15:8] | RW S/C 0x88 Delay time for 'PD CP1 CEVA' 
PWR ON SEQ . from Powering up, in power up 
DLY process, with unit of 30us. 


PD CP1 CEVA I |[7: RW S/C 0х4 Delay time for 'PD CP1 CEVA' 

SO_ON_DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


6.34.1.22 PD_CP1_COMWRAP_CFG 


0x00000058 PD CP1 СОММ/НАР СЕС (0x01208006) PD-CP1- COMWRAP. gr 
0x00001058 PD CP1 COMWRAP СЕС SET PD_CP1_COMUNAR эр 


0x00002058 PD CP1 COMWRAP CFG CLR PD CP QU ЦАР CF 


BEEWESEHEXEEREAESESESESESEIEU EHE 


A. | mE 


ән — [ec [ жаш 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
| Мате | PD CP1 COMWRAP PWR ON SEQ DLY PD CP1 COMWRAP ISO ON DLY 


Type 
Set/CIr 


S/C S/C 


PD_CP1_COMWRAP_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


ema — ms [no | ОИ ООО 


PD CP1 COMW | [25] RW S/C 0x0 Force Power Domain 
RAP FORCE SH 'PD СР1 COMWRAP' SHUTDOWN. 
UTDOWN Only effective when 

'PD CP1 COMWRAP AUTO SHUTD 
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= OWN_EN' de-asserted. 


— - =— РР, ТЕҚ _COMWRAP_AUTO_SHUTD 

RAP_AUTO_SHU 

TDOWN_EN 

PD_CP1_COMW | [23:16] 0x20 Delay time for 'PD_CP1_COMWRAP' 

RAP PWR ON from turn power switch to asserting 

DLY power reset, in power up process, 
with unit of 30us. 


PD CP1 COMW | [15: 8] RW S/C 0x80 Delay time for "РО СР1 COMWRAP' 

RAP PWR ON. from Powering up, in power up 

SEQ DLY process, with unit of 30us. 

PD CP1 COMW | [7:0] RW S/C 0x6 Delay time for "РО СР1 COMWRAP' 

RAP ISO ON D from enable isolation cell to turn-off 

LY power switch, in power on process. 
with unit of 30us. 


6.34.1.23 PD PUB SYS CFG 
0x0000005C PD PUB SYS CFG (0x01208006) 
0x0000105C PD PUB SYS CFG SET PD PUB SYS CFG SET 
0x0000205C PD PUB SYS CFG CLR 


ПОВ ЕТ ЕЕ АТБ 


а ЕЕ 


eS 
Eee Е ООО CS 
ЕСЗЕНЕЕКЕЕЕЕНЕНЕЕЕЕШЕЕНЕЕЕЕЕЕЕНЕЕЕЕ 
ШІИЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
Dwme| resero | СТТН 
j| = [Г m 
С —  — — ООО И 
Pee PPP ОС С СЗ О СЗ ОС ОС ОЕ mim 


PD_PUB_SYS_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


кые mes o ОИ КО ава 
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ORCE SHUTDO SHUTDOWN. Only effective when 
WN 'PD PUB SYS AUTO SHUTDOWN __ 
EN' de-asserted. 


PD PUB SYS A | [24] RW S/C 0х1 Enable Power Domain 'PD PUB SYS' 
UTO SHUTDOW automatically Power-off when AP into 
N EN Deep Sleep. 
0: Power Domain SHUTDOWN by 
'PD PUB SYS FORCE SHUTDOWN 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD PUB SYS P |[23:16] | RW S/C 0x20 Delay time for 'PD PUB SYS' from 

WR ON DLY turn power switch to asserting power 
reset, in power up process, with unit 
of 30us. 

PD PUB SYS P |[15: 8] RW S/C 0x80 Delay time for 'PD PUB SYS' from 

WR ON SEQ D Powering up, in power up process, 

LY with unit of 30us. 


PD PUB SYS IS |[7: RW S/C 0x6 Delay time for 'PD PUB SYS' from 

O ON DLY enable isolation cell to turn-off power 
switch, in power on process. with unit 
of 30us. 


6.34.1.24 AP WAKEUP POR CFG 
| 0x00000060 | AP_WAKEUP_POR_CFG (0х00000000) АР WAKEUP | | АР WAKEUP POR СЕС | CFG 


0x00001060 АР WAKEUP. POR CFG SET АР ee CFG 


0x00002060 AP_WAKEUP_POR_CFG CLR аны Ғана 


Cw ЕЛЕЛЕЛЕЛЕЛЕЗГІГІЕЛЕЛЕЛЕЛЕІКІНДЕЛ 


reserved 
Type 
Set/Clr 


- Е 


— w 
se UU se] 
LINREREREREREREREREREREREREREREREN 


AP WAKEUP POR CFG 


[Fietawame | ви | Type | Sev Reset] Description —  | 
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Па нн ны = 
шыны [mue [| e [we —  — 


SA аа Р By default, to wakeup AP after chip 
power up. Software MUST set this bit 
to 1'h1 before enter АР light/deep 
sleep. 


6.34.1.25 XTL_WAIT_CNT 


XTL_WAIT_CNT (0x0000A6A6) 
| Bit (зя | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 


reserved 


XTL_WAIT_CNT 


Field Name Type Set/ Reset Description 
Clear Value 
ШЕШН И 2200 ИЯ 
XTL1_WAIT_CNT | [15: 8] OxA6 Wait time for XTL1 clock stable, with 
unit 30us. By default 4.98ms. 
XTLO_WAIT_CNT | [ 7: 0] OxA6 Wait time for XTLO clock stable, with 
unit 30us. By default 4.98ms. 


6.34.1.26 XTLBUF_WAIT_CNT 


Ten [э [[®[®[гт [25 [25 [а [а [1 [ [з [тв [лт [| 
[ene шы 


reserved 


Тло  )À3A3?Jb-  . 
EE 
[Reset | o jo [о | оао [о [оа о [о [оо [о1о | | 
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XTLBUF1_WAIT_CNT XTLBUFO_WAIT_CNT 


Б w - 3 
ес} | | se (| 
Reset | o | o -ERERERERERERES 


XTLBUF_WAIT_CNT 


Field Name Type Set/ Reset Description 
Clear Value 
pug [no | | [asea | 
XTLBUF1_WAIT_ | [15: 8] RW $/С 0х20 Wait time for XTL1 BUF clock stable, 
CNT with unit 30us. By default 0.96ms. 
XTLBUFO_WAIT_ | [ 7: 0] RW $/С 0х20 Wait time for XTL1 BUF clock stable, 
CNT with unit 30us. By default 0.96ms. 


6.34.1.27 PLL_WAIT_CNT1 


Ten [a [9o [5 [95 7 [25 o 74 [5 [2 [7 [25 i e [ v [| 
е |на 


LTEPLL_WAIT_CNT TWPLL_WAIT_CNT 
Type RW 
Set/CIr 


Pen ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
ІСІГІ О О 
ПИ = 


PLL WAIT. CNT1 


Field Name Type Set/ Reset Description 
Clear Value 
LTEPLL WAIT C | [31:24] | RW S/C 0x20 Wait time for LTEPLL clock stable, with 
NT unit 30us. By default 0.96ms. 


TWPLL WAIT C | [23:16] | RW S/C 0x20 Wait time for TWPLL clock stable, with 

NT unit 30us. By default 0.96ms. 

РЕНА EN [15: 8] RW $/С 0х20 Wait time for DPLL clock stable, with 
unit 30us. By default 0.96ms. 

МРЫ WAIT CN | [7:0] 0x20 Wait time for MPLL clock stable, with 
unit 30us. By default 0.96ms. 
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6.34.1.28 PLL WAIT CNT2 


Ten [o [9o [5 [2s [77 29 2 [2 [5 [2 [7 [ [з 6 [ [в 
ene шы 


reserved 


ЕГІН БЕНЕН — 


ЕСІГІ БЕНЕН 
СІЗ ER 
ШІН ЕЛЕЛЕЛЕЛЕЛЕЛЕНКИЕЯКЛКЕЕЯЕЛЕЛЕНЕЕ 
әк ея MNT ETE NN 
Er 


Set/CIr 


PLL WAIT CNT2 


Field Name Type Set Reset Description 
Clear Value 


ПЕ Бекен |2 ен ара 
ата PLL W | [7:0] 0x20 Wait time for LVDSDIS_PLL clock 
AIT_C о E unit 30us. By default 


6.34.1.29 XTLO REL CFG 


XTLO REL. CFG (0x0000001F) 
| Bit (зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
Nm | ом 00000000, 


reserved 
Sei/Clr 


XTL | XTL | XTL 

0С|0С - А 
reserved P1 | PO_ 

їз Pa s 


SSS 
T 
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XTLO_REL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


prs ARM7 SE | 5] XTLO selected by ARM7 sys. — 
selected, XTLO would SHUTDOWN 
after ARM7 sys into deep sleep; 
° : XTLO not selected Бу ARM7 sys; 
: XTLO selected by ARM7 Sys. 
XTLO_VCP1_SEL XTLO selected by VCP1 sys. Once 


selected, XTLO would SHUTDOWN 
after VCP1 sys into deep sleep; 


0 : XTLO not selected ру VCP1 sys; 
1: XTLO selected by VCP1 Sys. 


XTLO selected by CP1 sys. Once 
selected, XTLO would SHUTDOWN 
after CP1 sys into deep sleep; 


0 : XTLO not selected by CP1 sys; 
1: XTLO selected by CP1 Sys. 


XTLO selected by CPO sys. Once 
selected, XTLO would SHUTDOWN 
after CPO sys into deep sleep; 


0 : XTLO not selected by CPO sys; 
1: XTLO selected by CPO Sys. 


XTLO_AP_SEL XTLO selected by AP sys. Once 
selected, XTLO would SHUTDOWN 
after AP sys into deep sleep; 

0: XTLO not selected by АР sys; 
1 : XTLO selected by AP Sys. 


6.34.1.30 XTL1_REL_CFG 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


ПОР ООО ОАО 
Е ССС ЕЕ i o 8 
Е БЕЛ A ESSE Е Е RES И 28] 
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XTLO CP1 SEL 


XTLO CPO SEL 


XTLO VCPO SEL XTLO selected by VCPO sys. Once 
selected, XTLO would SHUTDOWN 
after VCPO sys into deep sleep; 

0 : XTLO not selected by VCPO sys; 
1: XTLO selected by VCPO Sys. 


reserved 
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XTL | XTL | XTL | XTL 


reserved 


E 


XTL1 REL CFG 


Field Name Type Set Reset Description 
Clear Value 


[mew — [mam [ [жю mew —  — — 


ты _ARM7_SE E XTL1 selected by ARM7 sys. Once 
selected, XTL1 would SHUTDOWN 
after ARM7 sys into deep sleep; 
0 : XTL1 not selected by ARM7 sys; 
1: XTL1 selected by ARM7 Sys. 
XTL1 VCP1 SEL XTL1 selected by VCP1 sys. Once 
selected, XTL1 would SHUTDOWN 
after VCP1 sys into deep sleep; 
0 : XTL1 not selected by VCP1 sys; 
1 : XTL1 selected by VCP1 Sys. 
XTL1 VCPO SEL | [3] RW XTL1 selected by VCPO sys. Once 
selected, XTL1 would SHUTDOWN 
after VCPO sys into deep sleep; 
0 : XTL1 not selected by VCPO sys; 
1 : XTL1 selected by VCPO Sys. 
XTL1 CP1 SEL RW XTL1 selected by CP1 sys. Once 
selected, XTL1 would SHUTDOWN 
after CP1 sys into deep sleep; 
0 : XTL1 not selected by CP1 sys; 
1: XTL1 selected by CP1 Sys. 
XTL1 CPO SEL RW XTL1 selected by CPO sys. Once 
selected, XTL1 would SHUTDOWN 
after CPO sys into deep sleep; 
0 : XTL1 not selected by CPO sys; 
1: XTL1 selected by CPO Sys. 
XTL1 AP SEL RW XTL1 selected by AP sys. Once 
selected, XTL1 would SHUTDOWN 
after AP sys into deep sleep; 
0 : XTL1 not selected by AP sys; 
1: XTL1 selected by AP Sys. 


6.34.1.31 XTLBUFO REL CFG 


0x0000008C XTLBUFO REL CFG (0x0000001F) XTLBUFO REL CFG 


0x0000108C XTLBUFO REL CFG SET XTLBUFO REL CFG SET 
0x0000208C XTLBUFO REL CFG CLR XTLBUFO REL CFG CLR 
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| Bt [st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | v8 | 17 | 16 | 
| Name | reserved 

БЕГИ [8 0] 
EXE ООО ss 
СЕС Е ЕС С Ee С С А ЕС ЕВЕ 
| Bi [15 14, 13 12) 191 1 10] 9 1 8 | 7 L6 | 8 54 32 10) 


- Е 


= | араасаа 
we ese [se [se [| | 
LTSENENERKREREREREREREREREE EEENENEN 


XTLBUFO REL CFG 


Field Name Type Set Reset Description 
Clear Value 


XTLBUFO ARM7 XTLBUFO selected by ARM7 sys. —— 
SEL selected, XTLBUFO would 
SHUTDOWN after ARM7 sys into deep 
sleep; 
0 :XTLBUFO not selected by ARM7 
sys; 
1 : XTLBUFO selected by ARM7 Sys. 


XTLBUFO_VCP1_ XTLBUFO selected by VCP1 sys. Once 
SEL selected, XTLBUFO would 
SHUTDOWN after VCP1 sys into deep 
sleep; 
0 : XTLBUFO not selected by VCP1 
SyS; 
1: XTLBUFO selected by VCP1 Sys. 


XTLBUFO VCPO XTLBUFO selected by VCPO sys. Once 
SEL selected, XTLBUFO would 
SHUTDOWN after VCPO sys into deep 
sleep; 
0 : XTLBUFO not selected by VCPO 
SyS; 
1: XTLBUFO selected by VCPO Sys. 


XTLBUFO CP1 S XTLBUFO selected by CP1 sys. Once 
EL selected, XTLBUFO would 


SHUTDOWN after CP1 sys into deep 
sleep; 


2 : XTLBUFO not selected by CP1 sys; 
: XTLBUFO selected by CP1 Sys. 


XTLBUFO selected by CPO sys. Once 
selected, XTLBUFO would 
SHUTDOWN after CPO sys into deep 
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sleep; 
0 : XTLBUFO not selected by CPO sys; 
1 : XTLBUFO selected by CPO Sys. 


XTLBUFO AP S RW S/C 0х1 XTLBUFO selected by АР sys. Once 
EL selected, XTLBUFO would 
SHUTDOWN after AP sys into deep 
sleep; 
0 : XTLBUFO not selected by AP sys; 
1 : XTLBUFO selected by AP Sys. 


6.34.1.32 XTLBUF1_REL_CFG 


0x00000090 XTLBUF1_REL_CFG (0x0000001F) XTLBUF1_REL_CFG 
0x00001090 XTLBUF1_REL_CFG SET XTLBUF1_REL_CFG SET 


0x00002090 XTLBUF1_REL_CFG CLR XTLBUF1_REL_CFG CLR 


Ten [o [so] [o ЗЕ [ 0 5 [2 [ет | o [| [7 [15] 
Teme 


sr RR 
ЕІЛЕЛЕНЕНЕЛЕИЕНЕИЕНЕНЕК ОСИЕЛЕНЕНЕН 
ЕСБЕЛЕНЕЛЕН ЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕЛ 


- Е 


XTLBUF1_REL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 
БЕРЕ РИ БЕНЕН 2080 И 


XTLBUF1_ARM7 XTLBUF1 selected by ARM7 sys. Once 

SEL selected, XTLBUF1 would 
SHUTDOWN after ARM7 Sys into deep 
sleep; 


0 :XTLBUF1 not selected by ARM7 


SyS; 
1 : XTLBUF1 selected by ARM7 Sys. 


XTLBUF1 VCP1 XTLBUF1 selected by VCP1 sys. Once 
SEL selected, XTLBUF1 would 
SHUTDOWN after VCP1 sys into deep 
sleep; 
0 : XTLBUF1 not selected by VCP1 
sys; 
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XTLBUF1 VCPO RW S/C 0x1 XTLBUF1 selected by VCPO sys. Once 
SEL selected, XTLBUF1 would 
SHUTDOWN after VCPO sys into deep 
sleep; 
0 : XTLBUF1 not selected by VCPO 
SyS; 
1: XTLBUF1 selected by VCPO Sys. 


XTLBUF1 CP1 S | [2] RW S/C 0х1 XTLBUF1 selected ру СРІ sys. Once 

EL selected, XTLBUF1 would 
SHUTDOWN after CP1 sys into deep 
sleep; 


0 : XTLBUF1 not selected by CP1 sys; 


1 : XTLBUF1 selected by CP1 Sys. 


XTLBUF1 CPO S XTLBUF1 selected by CPO sys. Once 
EL selected, XTLBUF1 would 
SHUTDOWN after CPO sys into deep 
sleep; 
0 : XTLBUF1 not selected by СРО sys; 


1: XTLBUF1 selected by CPO Sys. 


XTLBUF1 AP S XTLBUF1 selected by AP sys. Once 
EL selected, XTLBUF1 would 
SHUTDOWN after AP sys into deep 
sleep; 
0 : XTLBUF1 not selected by АР sys; 


1: XTLBUF1 selected by AP Sys. 


6.34.1.33 MPLL REL CFG 


Cen [o [9o [25 29 2 [26 [25 [24 5 [2 [7 [ж [л [в [зт [+ 
ат mM TT 


reserved 
Type 


MP 
= z ШІ КЕШ Е 
геѕегуеа reserved A CP 
E 0$ | _ 
EL EL EL 


туре =L = mm === 


MPLL_REL_CFG 
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Field Name Type Set Reset Description 
Clear Value 


шен” — [mue [ qe [mes 7 


MPLL REF SEL MPLL Reference Clock select; 
0: CLK26MHZ 0 A2D 
1:CLK26MHZ 1 A2D 


шені — [ra e [ш eme — - 


MPLL. АВМ7 SE 
MPLL VCP1 SE 
L 


MPLL selected by ARM7 sys. Once 
selected, MPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 


0 :MPLL not selected by ARM7 sys; 
1 : MPLL selected by ARM7 Sys. 
MPLL selected by VCP1 sys. Once 


selected, MPLL would SHUTDOWN 
after VCP1 sys into deep sleep; 


0 : MPLL not selected by VCP1 sys; 
1 : MPLL selected by VCP1 Sys. 


MPLL selected by VCPO sys. Once 
selected, MPLL would SHUTDOWN 
after VCPO sys into deep sleep; 

0 : MPLL not selected by VCPO sys; 
1 : MP LL selected by VCPO Sys. 


MPLL selected by CP1 sys. Once 
selected, MPLL would SHUTDOWN 
after CP1 sys into deep sleep; 


0 : MPLL not selected by CP1 sys; 
1 : MPLL selected by CP1 Sys. 


MPLL selected by СРО sys. Once 
selected, MPLL would SHUTDOWN 


MPLL VCPO SE 
L 
MPLL CP1 SEL 
MPLL CPO SEL |[1] 
after CPO sys into deep sleep; 
0 : MPLL not selected by CPO sys; 
1 : MPLL selected by CPO Sys. 
MPLL AP SEL MPLL selected by AP sys. Once 
selected, MPLL would SHUTDOWN 
after AP sys into deep sleep; 
0 : MPLL not selected by AP sys; 
1 : MPLL selected by AP Sys. 


6.34.1.34 DPLL REL CFG 


0x00000098 DPLL REL CFG (0x0000001F) DPLL REL CFG 
0x00001098 DPLL REL CFG SET DPLL REL CFG SET 


0x00002098 DPLL REL CFG CLR DPLL REL CFG CLR 


Ten [o [so] [=] s [25 [2 5 [а [ет [ж [л [в [т [15] 
Teme 


єє 
Веви [о о1о јо јо ооо јо ооо ооо [| 
RECEN ЕЕЕ АС Т ЕЕ СЗ СЕ Е ВЕЗЕТ 
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m A 
reserved reserved 
L 


те ë x M 
ЕПС | 
Е.ЛЕНЕНЕНЕНЕНЕНЕН 


DPLL_REL_CFG 
Set/ Reset Description 
Clear Value 


Field Name 
“|ә |ж — — — — —] 


DPLL REF SEL S/C 0х0 DPLL Reference Clock select; 
0: CLK26MHZ 0 A2D 
1:CLK26MHZ 1 A2D 
БИИ oe TTTETTER 


D 
DPLL selected by ARM7 sys. Once 


DPLL ARM7 SE 

L selected, MPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 

DPLL VCP1 SEL 


0 :MPLL not selected by ARM7 sys; 
1 : MPLL selected by ARM7 Sys. 
DPLL selected by VCP1 sys. Once 


selected, DPLL would SHUTDOWN 
after VCP1 sys into deep sleep; 


0 : DPLL not selected by VCP1 sys; 
1 : DPLL selected by VCP1 Sys. 
DPLL selected by VCPO sys. Once 


selected, DPLL would SHUTDOWN 
after VCPO sys into deep sleep; 


0 : DPLL not selected by VCPO sys; 
1 : DPLL selected by VCPO Sys. 


0x1 DPLL selected by CP1 sys. Once 
selected, DPLL would SHUTDOWN 
after CP1 sys into deep sleep; 
0 : DPLL not selected by CP1 sys; 


z 


z 


DPLL CP1 SEL 
DPLL CPO SEL 
DPLL AP SEL 
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1 : DPLL selected by CP1 Sys. 


DPLL selected by СРО sys. Once 
selected, DPLL would SHUTDOWN 
after CPO sys into deep sleep; 


0 : DPLL not selected by CPO sys; 
1 : DPLL selected by CPO Sys. 
DPLL selected by AP sys. Once 


selected, DPLL would SHUTDOWN 
after AP sys into deep sleep; 


0 : DPLL not selected by AP sys; 
1 : DPLL selected by AP Sys. 


z 


2 
= 


2 2 2 2 
= 


DPLL VCPO SEL ret 
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6.34.1.35 LTEPLL_REL_CFG 


C [o [9o [3 [25 [7 29 2 [2 [5 [2 [7 [7 [o e [6 


reserved 


Type 
Set/CIr 


Е reserved reserved 


ту қа è = O гаа 


LTEPLL_REL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


ССИ ГСС [no | [ш ООО 


LTEPLL_REF_SE RW S/C 0x0 LTEPLL Reference Clock select; 
L 0 : CLK26MHZ_0_A2D 
1:CLK26MHZ 1 A2D 
pene ГЕЛ peo [m eren 0n 


LTEPLL ARM7 . LTEPLL selected by ARM7 sys. Once 
SEL selected, LTEPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 


0 :LTEPLL not selected by ARM7 sys; 
1 : LTEPLL selected by АВМ? Sys. 


LTEPLL VCP1 S LTEPLL selected by VCP1 sys. Once 
EL selected, LTEPLL would SHUTDOWN 
after VCP1 sys into deep sleep; 
0 : LTEPLL not selected by VCP1 sys; 


1 : LTEPLL selected by VCP1 Sys. 


LTEPLL VCPO S LTEPLL selected by VCPO sys. Once 
EL selected, LTEPLL would SHUTDOWN 
after VCPO sys into deep sleep; 


0 : LTEPLL not selected by VCPO sys; 
1 : LTEPLL selected by VCPO Sys. 
LTEPLL CP1 SE | [2] RW S/C LTEPLL selected by CP1 sys. Once 
L selected, LTEPLL would SHUTDOWN 
after CP1 sys into deep sleep; 
0 : LTEPLL not selected by CP1 sys; 
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ПЕ NR ВЕ ЫБЫ C Tni RM 


iiis DUE SE LTEPLL selected by СРО sys. Once 
selected, LTEPLL would SHUTDOWN 
after CPO sys into deep sleep; 
0 : LTEPLL not selected by CPO sys; 
1 : LTEPLL selected by CPO Sys. 


LTEPLL AP SEL LTEPLL selected by AP sys. Once 
selected, LTEPLL would SHUTDOWN 
after AP sys into deep sleep; 

0 : LTEPLL not selected by AP sys; 
1 : LTEPLL selected by AP Sys. 


6.34.1.36 TWPLL REL CFG 


0x000000A0 TWPLL REL CFG (0x0000001F) TWPLL REL CFG 
0x000010A0 TWPLL REL CFG SET TWPLL REL CFG SET 


0x000020A0 TWPLL REL CFG CLR TWPLL REL CFG CLR 


Ten [o [9o [3 [25 7 29 [25 [2s [5 [2 [7 [ [з [зв [ [6 
ruwa 


—rsFnO as 
ЕІЛЕЛЕНЕНЕЕИЕНЕНЕР” 274) МЕНЕНЛЕНЕНЕН 
Е ЕЕ ЕЕ ЕВ СВЕ ВСЕ ВЕС 


TW | TW 
E i" Ps 
V 
reserved š reserved СР > р г 
к 05 үй 
EL 


м (1 BS 
ser [se E [e [se [5s [e | se [ se) 


TWPLL REL CFG 


Field Name Type Set Reset Description 
Clear Value 


TWPLL REF SE TWPLL Reference —— select; 
L 0: CLK26MHZ 0 A2D 
1:CLK26MHZ 1 A2D 


кое — s |n | [00 Rem —  — -— — 


TWPLL ARM7 S |[5] RW S/C 0x0 TWPLL selected by ARM7 sys. Once 
EL selected, TWPLL would SHUTDOWN 
after ARM7 sys into deep sleep; 
0 :TWPLL not selected by ARM7 sys; 
1: TWPLL selected by ARM7 Sys. 
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TWPLL VCP1 S 
EL 

EL 

L 


TWPLL selected by VCP1 sys. Once 
selected, TWPLL would SHUTDOWN 
after VCP1 sys into deep sleep; 

0 : TWPLL not selected by VCP1 sys; 


1: TWPLL selected by VCP1 Sys. 


TWPLL selected by VCPO sys. Once 
selected, TWPLL would SHUTDOWN 
after VCPO sys into deep sleep; 

0 : TWPLL not selected by VCPO sys; 


1: TWPLL selected by VCPO Sys. 


TWPLL VCPO S 


TWPLL selected by CPO sys. Once 
selected, TWPLL would SHUTDOWN 
after CPO sys into deep sleep; 

0 : TWPLL not selected by CPO sys; 


1: TWPLL selected by CPO Sys. 
TWPLL selected by AP sys. Once 


selected, TWPLL would SHUTDOWN 
after AP sys into deep sleep; 


0 : TWPLL not selected by AP sys; 
1: TWPLL selected by AP Sys. 


TWPLL CPO SE 
L 


TWPLL AP SEL 


TWPLL CP1 SE |[2] RW S/C 0х1 TWPLL selected Бу CP1 sys. Once 
selected, TWPLL would SHUTDOWN 
after CP1 sys into deep sleep; 

0 : TWPLL not selected by CP1 sys; 
1: TWPLL selected ру CP1 Sys. 
| 
RW S/C 0х1 


6.34.1.37 LVDSDIS_PLL_REL_CFG 


0x000000A4 LVDSDIS_PLL_REL_CFG (0x00000100) LVDSDIS_PLL_REL_CFG 


0x000010A4 LVDSDIS PLL REL CFG SET аг ы 


0х000020А4 LVDSDIS PLL REL CFG CLR < 


Cm EEE [ж] [з [зе [т [ж [лә [в [зт [15] 
ruwa 


| B [i5 e [яз | 2 L1 ізо [о | 8 F7 ЕЕЕ ЕЛЕШЕ 
LV LV LV LV LV LV 


LV 
DS 
DIS 
PL 
reserved LR reserved 
EF_ 
SE iz 
L E 


L. ЕЁ EL L L L 
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LVDSDIS_PLL_REL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


LVDSDIS PLL R —— PLL Reference Clock select; 
Е 0 : CLK26MHZ 0 A2D 
1:CLK26MHZ 1 A2D 
сел ЕЕ ЕВА ИИ NN C RN 


LVDSDIS PLL A LVDSDIS PLL selected by ARM7 sys. 
RM7 SEL Once selected, LVDSDIS PLL would 
SHUTDOWN after ARM7 s Sys into deep 
sleep; 
0 :LVDSDIS PLL not selected by 
АНМ? sys; 
1:LVDSDIS PLL selected by ARM7 
Sys. 


LVDSDIS PLL V LVDSDIS РШ selected by VCP1 sys. 
CP1 SEL Once selected, LVDSDIS PLL would 
SHUTDOWN after VCP1 sys into deep 
sleep; 
0 : LVDSDIS PLL not selected by 
VCP1 sys; 
1:LVDSDIS PLL selected by VCP1 
Sys. 


LVDSDIS PLL V LVDSDIS PLL selected by VCPO sys. 
CPO SEL Once selected, LVDSDIS PLL would 
SHUTDOWN after VCPO sys into deep 


sleep; 

0 : LVDSDIS PLL not selected by 
VCPO sys; 

1: LVDSDIS РІ selected by VCPO 
Sys. 


LVDSDIS PLL C LVDSDIS PLL selected by CP1 sys. 
P1 SEL Once selected, LVDSDIS PLL would 
SHUTDOWN after CP1 sys into deep 
sleep; 
0 : LVDSDIS PLL not selected by CP1 
SyS; 
1: LVDSDIS РІ selected by СР1 
Sys. 


LVDSDIS PLL C LVDSDIS PLL selected by CPO sys. 
PO SEL Once selected, LVDSDIS PLL would 
SHUTDOWN after CPO sys into deep 
sleep; 
0 : LVDSDIS PLL not selected by CPO 
SyS; 
1:LVDSDIS РІ selected ру СРО 
Sys. 


LVDSDIS PLL A LVDSDIS PLL selected by AP sys. 

P SEL Once selected, LVDSDIS PLL would 
SHUTDOWN after AP sys into deep 
sleep; 

0 : LVDSDIS PLL not selected by AP 
SyS; 
1:LVDSDIS РІ selected by AP Sys. 
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6.34.1.38 CP SOFT RST 


0x000000B0 CP SOFT RST (0x00000103) CP SOFT RST 
0х000010В0 CP_SOFT_RST SET CP_SOFT_RST SET 


0x000020B0 CP_SOFT_RST CLR CP_SOFT_RST CLR 


| B | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
Neme . 4 удв 


reserved 


ЕГІН 8 


p PU e GP ~ 
E оғ ё 
геѕегуеа ОЕ т $0 
T. RS FT. 
R 
ú Т | Т i) 


қыл) ПІ LEICOEJEIIES 
СІ нее [se se [se [se [ee [5] 7] 


CP_SOFT_RST 


Field Name Type Set/ Reset Description 
Clear Value 


паво mes [no | oo аа 


ARM7_SOFT_RS RW S/C 0х1 ARM7 soft reset. 
Т 0 : Keep ААМ7 іп normal mode; 
1: Reset ААМУ. 


жеш [п m |ы meme À 


PUB_SOFT_RST PUB Sys soft reset. 


0 : Keep Pub Sys in normal mode; 
1: Reset Pub Sys. 


AP Sys soft reset. 
0 : Keep AP Sys in normal mode; 
1 : Reset AP Sys. 


es Ш 

GPU_SOFT_RST GPU Sys soft reset. 
0 : Keep GPU Sys in normal mode; 
1: Reset GPU Sys. 


MM Sys soft reset. 
" : Keep MM Sys in normal mode; 


MM SOFT RST 
: Reset MM Sys. 
EDEN SOFT R CODEC Sys soft reset. 
0 : Keep CODEC Sys in normal mode; 
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ӘӘРЖАЛЫМ |20ӛ0ӛ00- 44 _ 
--т--а ааа - 


—— _SOFT_RST |[1] CP1 Sys soft reset. 
0 : Keep CP1 Sys in normal mode; 
1 : Reset CP1 Sys. 


CPO SOFT RST СРО Sys soft reset. 
0 : Keep CPO Sys in normal mode; 
1 : Reset СРО Sys. 


6.34.1.39 CP SLP STATUS DBGO 
0x000000B4 CP SLP STATUS DBGO (0x00000000) CP SLP STATUS DBGO 


| вт [зт | 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 [21 | 20 19 | 18 | 17 | 16 | 
[Name | м | 


CP1_DEEP_SLP_DBG 


Type 


— esa 
[Reset | o | o [о [ооо [ооо оо | of offre | o 
| e [uses [12 [м [о [ет jej sa [зато 
[Name | сала бы | 


CPO DEEP SLP DBG 


CP SLP STATUS DBGO 


Field Name Type Reset Description 
Value 
CP1 DEEP SLP | [31:16] 0x0 Status of CP1 sys sleep, for Debug purpose. 
 DBG Tied to 0. 


СРО DEEP СІР | [15:0] 0x0 Status of CPO sys sleep, for Debug purpose. 
_DBG [15]: tmr autopd xtl 2g(stc tmr autopd xtl en) 

14]: 

He autopd xtl 3g w(^wcdma power en[0]) 

[13]: clk ecc en 

[12]: сік абс en 

[11]: dsp_stop 

[10]: wsys_ stop 

[9]: dsp_peri_stop 

[8]: mcu_peri_stop 

[7]: mcu_sys_stop 

[6]: mcu_deep_stop 

[5]: dsp_mahb_sleep_en 

[4]: ashb_dsptoarm_valid 

[3]: mcu_stop 

[2]: ahb_stop 

[1]: mtx_stop 

[0]: arm_stop 
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6.34.1.40 PWR_STATUSO_DBG 
0x000000BC PWR STATUSO DBG (0х00000000) PWR STATUSO DBG 


| вт |31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 1 19 | 18 | 17 | 16 | 


PD_MM_TOP_STATE PD_GPU_TOP_STATE PD_AP_SYS_STATE PD_CA7_C3_STATE 


PD_CA7_C2_STATE PD_CA7_C1_STATE PD CA7 СО STATE PD CA7 TOP STATE 


Type 


PWR STATUSO DBG 


Field Name Type Reset Description 
Value 


PD MM TOP ST | [31:28] 0x0 Status of power domain "РО_ММ_ТОР", for debug 
ATE purpose. 

4'B0111: SHUTDOWN, power down completely. 

4'B0001: POWER ON SEQ 

4'B0010: POWER ON 

4'B0011: RST ASSERT 

4'B0100: RST GAP 

4'B0101: RESTORE 

4'B0110: ISO OFF 

4'B1110: BISR RST 

4'B1111: BISR PROC 

4'B1000: ACTIVE 

4'B0000: WAKEUP, power on completely. 

4'B1001: STANDBY 


PD GPU TOP S | [27:24] 0х0 Status of power domain 'РО_СРУ_ТОР", for 
TATE debug purpose. 

PD_AP_SYS_ST | [23:20] 0х0 Status of power domain 'PD AP SYS STATE. 
ATE for debug purpose. 

PD CA7 C3 ST |[19:16] 0х0 Status of power domain 'PD_CA7_C3', for debug 
ATE purpose. 


Status of power domain 'PD CA7 C2', for debug 


PD CA7 C2 ST |[15:12] 
ATE purpose. 
Status of power domain 'PD CA7 C1', for debug 


dia a 
PD СА? C4 ST |[11:8] 0х0 
АТЕ purpose. 
PD СА? CO ST БЕ LE Status of power domain 'РО_СА7_С0', for debug 
ATE 

lodi ol 


purpose. 


PD CA7 TOP S | [3: 0] 
TATE 


Status of power domain 'PD CA7 ТОР", for 
debug purpose. 


6.34.1.41 PWR STATUS1 DBG 


0х000000С0 PWR_STATUS1_DBG (0х00000000) PWR_STATUS1_DBG 
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BEER КК ДЕНЕН ЕН АЕ ЕНЕ Re 
| Мате | PD CPO CEVA 1 STATE | PD CPO CEVA 0 STATE PD CPO GSM 0 STATE PD СРО GSM 1 STATE 


| Name | PD CPO HUSGE STATE PD CPO ARM9 1 STATE | PD CPO АНМ9 0 STATE PD CPO TD STATE 
— в || _ ьъ _ [| ьъь ОА ОВ 


PWR_STATUS1_DBG 


Field Name Type Reset Description 
Value 
Рр, СРО. | CEVA_ | [31:28] Status of power domain 'PD СРО СЕМА 1', for 
debug purpose. 
Рр. СРО. | СЕМА | [27:24] Status of power domain 'PD CPO СЕМА 0", for 
debug purpose. 
PD CPO GSM 0 | [23:20] Status of power domain "РО СРО GSM,', for 
STATE debug purpose. 
PD CPO GSM 1 |[19:16] 0x0 Status of power domain 'PD СРО НОЗОЕ', for 
STATE debug purpose. 
PD CPO HUSGE | [15:12] 0x0 Status of power domain 'PD CPO АНМ9 2, for 
STATE debug purpose. 
PD CPO ARM9 | [11: 8] 0x0 Status of power domain 'PD CPO ARMS 1', for 
1 STATE debug purpose. 
PD CPO ARM9 | [7:4] 0x0 Status of power domain 'PD CPO АНМ9 0, for 
0 STATE debug purpose. 
PD CPO TD ST |[3:0] 0x0 Status of power domain 'PD CPO TD', for debug 
ATE purpose. 


6.34.1.42 PWR STATUS2 DBG 


Cen [o [oo [= o 7 [2 [25 29 | 5 [2 [т [ж [лә | e [зт [15] 


P1 MWRAP ST 
[Name | ема | PD PUB SYS STATE Рос е -5 PD CP1 LTE P2 STATE 


| Name | PD CP1 LTE P1 STATE PD CP1 CEVA STATE PD CP1 CA5 STATE PD CODEC TOP STATE 


PWR STATUS2 DBG 
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Field Name Type Reset Description 
Value 


mua [mo [oo [Rened — | 
PD PUB SYS S |[27:24] 0х0 Status of power domain 'PD_PUB_SYS', for 
TATE debug purpose. 
PD_CP1_COMW | [23:20] 0x0 Status of power domain PD CP1 COMWRAP', 
RAP STATE for debug purpose. 
PD CP1 LTE P2 | [19:16] 0x0 Status of power domain 'PD CP1 LTE P2', for 
STATE debug purpose. 


PD CP1 LTE P1 | [15:12] 0x0 Status of power domain 'PD CP1 LTE P1', for 
STATE debug purpose. 

PD CP1 CEVA | [11: 8] 0x0 Status of power domain 'PD CP1. TW', for debug 
STATE purpose. 

PD CP1 СА5 S |[7:4] 0x0 Status of power domain 'PD CP1 GSM!, for 
TATE debug purpose. 

PD CODEC TO |[3:0] 0x0 Status of power domain PD CODEC ТОР", for 
P STATE debug purpose. 


6.34.1.43 SLEEP CTRL 


0x000000CC SLEEP CTRL (0x003E0000) SLEEP CTRL 
0x000010CC SLEEP CTRL SET SLEEP CTRL SET 
0x000020CC SLEEP CTRL CLR SLEEP CTRL CLR 


reserved reserved 


Set/CIr 


reserved reserved 


Type 
Set/CIr 


E 
ЕСТЕ 
- 
ЕГІН 
ЕШ 
[Reset 
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SLEEP CTRL 


Field Name Type Set Reset Description 
Clear Value 


VCP1 FORCE LI Force — light sleep; 
GHT SLEEP 0 : not force 


1 : force; 


VCPO FORCE LI Force VCPO light sleep; 
GHT SLEEP 0 : not force 


1 : force; 


z 


CP1 FORCE LI 


N Force CP1 light sleep; 
GHT SLEEP 


0 : not force 
1 : force; 


CPO FORCE LI 
СНТ SLEEP 


Force CPO light sleep; 
0 : not force 
1 : force; 


2 
= 


АР FORCE LIG 
HT SLEEP 


reserved Reserved 


ARM7 FORCE D Force ARM7 deep sleep; 
EEP SLEEP 0 : not force 


1 : force; 


Force AP light sleep; 
0 : not force 
1 : force; 


ee 

№ 

X 
2 2 
= 


В 
>< 


= 
№ 
— 
= 


= 


VCP1_FORCE_D 
EEP_SLEEP 


Force VCP1 deep sleep; 
0 : not force 
1 : force; 


= 


VCP0_FORCE_D 


№ Force VCPO deep sleep; 
EEP SLEEP 


0 : not force 
1 : force; 


= 


CP1_FORCE_DE 
EP_SLEEP 


Force CP1 deep sleep; 
0 : not force 
1 : force; 


CPO FORCE DE 
EP SLEEP 


Force CPO deep sleep; 
0 : not force 
1 : force; 


= 


АР ҒОНСЕ ПЕЕ 
P_SLEEP 


Force AP deep sleep; 
Е : not force 
: force; 
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reserved [15:13] 
ESI LIGHT SL | [12] 


Ebo LIGHT SL | [11 


ЖЕЕ 


С _LIGHT_SLE 


2 


CPO LIGHT SLE 


[RO — 
Б 
»- 
ыж 
= 


m m 
"U 
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AP LIGHT SLEE pope AP light sleep status. 
P 


еме” — [s [no | [oo Ree — — — — ——] 


VCP1 DEEP SL |[4] 0x0 VCp1 deep sleep status. 
EEP 
VCPO DEEP SL ps VCpO deep sleep status. 
EEP 


CP1 DEEP SLE БН БИ БЕН Срі deep sleep status. 
EP 

CPO DEEP SLE ОИСИ ЕСЕ Сро deep sleep status. 
EP 

AP_DEEP_SLEE ІЗІ “7 АР deep sleep status. 
P 


6.34.1.44 DDR_SLEEP_CTRL 


ИТИГИЕЛЕЛЕЛЕАЕЗЕЗЕЗЕЗЕЗЕЙАЕЛЕЗЕЛЕЗ 


- I 


E3 —— = 
ГОАО ЕС СИА 


reserved 


DDR_SLEEP_CTRL 
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Field Name Type Set Reset Description 
Clear E 


BUSY TRANSFE = ra —— TRANSFER HWDATA SEL 
R HWDATA SEL 


oa enar — — 


DDR PUBL APB DDR PUBL APB Soft Reset. Active 
_SOFT_RST i 


0 : Keep DDR PUBL APB іп normal 
mode; 


1: Reset DDR PUBL APB; 


DDR_UMCTL_AP EL UMCTL APB Soft Reset. Active 
B SOFT RST High; 


0:Keep DDR UMCTL APB in normal 
mode; 


1 : Reset DDR UMCTL APB; 


DDR PUBL SOF | [10] RW S/C 0x0 DDR PUBL Soft Reset. Active High; 
T RST i : Keep DDR PUBL іп normal mode; 
: Reset DDR PUBL; 


жеш [u [m | ee ИВ 


DDR PHY SOFT DDR PHY Soft Reset. Active High; 
_RST 0 : Keep DDR PHY in normal mode; 

1 : Reset DDR PHY; 
жел ju И qe И 


DDR_PHY_AUTO DDR PHY Automatical disable. 
_ВАТЕ ЕМ 0 : DDR PHY clock depends only оп 
‘DDR_PHY_EB'; 

: Not effecive if 'DDR_PHY_EB' 
assered. If 'DDR PHY EB' 
de-asserTW. DDR PHY clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. 


DDR PUBL AUT DDR PUBL Automatical disable. 
O GATE EN 0 : DDR PUBL clock depends only on 
'DDR PUBL ЕВ” 


1 : Not effecive if'DDR PUBL EB' 
assered. If 'DDR PUBL ЕВ! 
de-asserTW. DDR PUBL clock would 
be automaticall on or off, according to 
the methods of DDR light sleep. 


DDR UMCTL AU DDR UMCTL Automatical disable. 

TO GATE EN 0 : DDR UMCTL clock depends only on 
'DDR UMCTL ЕВ"; 
1 : Not effecive if 'DDR UMCTL ЕВ" 
assered. If'DDR UMCTL ЕВ 
de-asserTW. DDR UMCTL clock would 


be automaticall on or off, according to 
the methods of DDR light sleep. 


DDR PHY EB [ 2] RW S/C 0x1 DDR PHY Clock Enable. 
0 : DDR PHY Clock depends on 
'DDR PHY AUTO GATE EN. if 
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'DDR PHY AUTO GATE EN' 
asserted, DDR PHY clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 
'DDR PHY AUTO GATE EN' 
de-asserted, DDR PHY clock would be 
force disable. 

1 : DDR PHY Clock Force enable. 

DDR UMCTL EB DDR UMCTL Clock Enable. 

0 : DDR UMCTL Clock depends on 
'DDR UMCTL AUTO САТЕ ЕМ, if 
'DDR UMCTL AUTO GATE EN' 
asserted, DDR UMCTL clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 

'DDR UMCTL AUTO GATE EN' 
de-asserted, DDR UMCTL clock would 
be force disable. 

1 : DDR UMCTL Clock Force enable. 


DDR PUBL EB DDR PUBL Clock Enable. 
0 : DDR PUBL Clock depends on 
'DDR PUBL AUTO САТЕ ЕМ“, if 
'DDR PUBL AUTO GATE EN' 
asserted, DDR PUBL clock would be 
automaticall on or off, according to the 
methods of DDR light sleep. If 
'DDR PUBL AUTO GATE EN' 
de-asserted, DDR PUBL clock would 
be force disable. 
1 : DDR PUBL Clock Force enable. 


6.34.1.45 SLEEP STATUS 
0х00000004 SLEEP_STATUS (0х00000000) SLEEP_STATUS 


| B | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 24 | 20 | 19] 18 | 17 | 16 | 
Name == 


reserved АВМ? БІР STATUS VCP1 SLP STATUS 


SLEEP STATUS 


Field Name Type Reset Description 
Value 


кэме mm [no oo [nes — — — — — — —] 


ARMT ВІР STA [23:20] EL FSM Status of ARM7 Sleep. For Debug Purpose. 
TU 
VCP1 SLP STA | [19:16] pee FSM Status of VCP1 Sleep. For Debug Purpose. 
TUS 
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VCPO SLP STA | [15:12] p que FSM Status of VCPO Sleep. For Debug Purpose. 
TUS 

CP1 СІР STAT |[11:8] СЕСЕ FSM Status of CP1 Sleep. For Debug Purpose. 
US 


СРО SLP STAT | [7:4] pe FSM Status of CPO Sleep. For Debug Purpose. 
US 

АР СІР STATU |[3:0] BE LN FSM Status of AP Sleep. For Debug Purpose. 
S 


6.34.1.46 СА? TOP CFG 


0х000000Е4 СА? ТОР CFG (0х00000000) СА? ТОР CFG 
0х000010Е4 СА? ТОР СЕС SET СА? ТОР СЕС SET 


0х000020Е4 СА? ТОР СЕС СІН СА? ТОР СЕС СІН 


ШШЕ ЕЛЕЕ ЕЛ ЕНЕД ЕЛЕ ДЕЛЕ БИЧЕН 


reserved 


Eme 6 


" Е 


| Туре | 
Set/CIr 


CA7 TOP CFG 


Field Name Type Set Reset Description 
Clear Value 


CA7 L2RSTDISA —— A7 'L2RSTDISABLE' control bit. 
BLE Disable automatic L2 cache invalidate 
at reset. 
0 : L2 cache is reset by hardware. 
1 : L2 cache is not reset by hardware. 
DO NOT CHANGE THIS BIT; 


6.34.1.47 СА? СО СЕС 


0х000000Е8 СА? CO CFG (0х00000001) СА? CO CFG 
0x000010E8 CA7 CO CFG SET CA7 CO CFG SET 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Dum О 
we [OS 
r= n 
res] o ОС ОС С О ОС ОС ОСЗ ОС ОС ОС ОСЗ ОЕ С ОС С 
pen ЗЕЕ ЕЕ e СНЕС Е ИС 


-| Ш a 


| Type | 


Бау (үй 
resa | o| | DIS КЕШЕ 


СА? C0 CFG 


Field Name Type Set Reset Description 
Clear Value 


[eevee [Dun [no | |е [nese — — — — —] 


СА? VINITHI CO RW S/C 0х1 Cortex-A7 Соге0 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the Th System Control Register 
(SCTLR): 

0: Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFO0000. 

This pin is only sampled during reset of 
the processor. 


6.34.1.48 СА? C1 CFG 


Cen [o [о [2 [25 T [s [25 [2 5 [2 [т [9 s [в [ [ле] 
De wA] 


reserved 


KS 6 
See T 
resa] o |o |o [o [o |o |o [o |° |o | |° |o [|o [5 
ПСТ КЕ С Е Е СС С С е Е ОЗ ЕВ Е ОКЗ С 


reserved 7V 
INI 
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THI 
ENTE 
| = 


C >= 
[reset | o [ ЕНЕЛЕН БЕС" 


СА? C1 CFG 


Field Name Type Set Reset Description 
Clear Value 


Dese [pun [no | |е [nese — — — — —] 


САТ? МІМІТНІ C1 RW S/C 0х1 Cortex-A7 Core1 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the 2. 5 System Control Register 
(SCTLR): 

0: Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOO00. 

This pin is only sampled during reset of 
the processor. 


6.34.1.49 CA7 C2 CFG 


Fm [s [зо [2 [28 [27 [ 5 [5 [24 [23 [2 [2 | [зә [тв [зт [в 
| Name | reserved 

a 
ЕЛ ПО 
L—IENEPT CIKBERKRERKSERESERERERERKE 


reserved 
_С2 


к (ұшы 
CE 


CA7_C2_CFG 
Field Name Type Set/ Reset Description 
Clear Value 
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[wewd ГСС [Ro | [о [eee — — — — | 


СА? VINITHI C2 RW S/C 0х1 Cortex-A7 Core2 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 


6.34.1.50 CA7_C3_CFG 


0x000000F4 CA7_C3_CFG (0x00000001) CA7_C3_CFG 
0x000010F4 CA7_C3_CFG SET CA7_C3_CFG SET 


0x000020F4 CA7_C3_CFG CLR CA7_C3_CFG CLR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 
ШИСИ 


reserved 


ІШІ 
т 000] 


ш 0 Е 


| Туре | 
Set/CIr 


— -- 
LZXERERERKQCKERERERERERERERERERES Ж 


CA7 C3 CFG 


Field Name Type беі/ Reset Description 
Clear Value 


СА? МІМІТНІ C3 —— A7 Core3 'VINITHI' control bit. 
Location of the exception vectors at 
reset. It sets the initial value of the V bit 
in the CP15 System Control Register 
(SCTLR): 

0 : Exception vectors start at address 
0x00000000. 

1 : Exception vectors start at address 
OxFFFFOOOO. 

This pin is only sampled during reset of 
the processor. 
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6.34.1.51 DDR CHN SLEEP CTRLO 


0х000000Е8 DDR СНМ SLEEP CTRLO (0x03FF0000) ВОН СЕНЫ E 
0х000010Ғ8 DDR_CHN_SLEEP_CTRLO SET OE a 


DDR_CHN_SLEEP_CTRL 
0 CLR 


0x000020F8 DDR_CHN_SLEEP_CTRLO CLR 


reserved 


reserved 


DDR_CHN_SLEEP_CTRL0 


Field Name Type Set/ Reset Description 
Clear Value 
DDR CTRL AXI | [81] RW S/C 0x0 DDR CTRL AXI LP EN 
LP. EN 
DDR CTRL CG | [30] DDR CTRL CGM SEL 
M SEL 


шені Е [ш mew — 


DDR СНМ AXI os DDR Channel 9 AXI port low power 
.LP EN mode. 

0 : Disable Low power mode, clock for 
channel 9 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 9 would be stopped depending 
on'DDR CHN9 AXI STOP SEL' and 
'DDR СНМ9 СОМ SEL' condition. 
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DDR_CHN8_AXI 
_LP_EN 


DDR CHN7 AXI 
Р ЕМ 


DDR CHN6 AXI 
.LP EN 


DDR CHN5 AXI 
.LP ЕМ 


DDR СНМ4 AXI 
.LP EN 


DDR CHNS AXI 
.LP EN 


DDR CHN2 AXI 
.LP EN 


SC9832 Device Specification 


DDR Channel 8 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 8 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 8 would be stopped depending 
on'DDR CHN8 AXI STOP SEL' and 
'DDR. CHN8 СОМ SEL' condition. 


DDR Channel 7 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 7 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 7 would be stopped depending 
оп 'DDR CHN7 AXI STOP SEL' and 
'DDR. СНМ? СОМ SEL' condition. 


DDR Channel 6 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 6 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 6 would be stopped depending 
on'DDR CHN6 AXI STOP SEL' and 
'DDR CHN6 СОМ SEL' condition. 


DDR Channel 5 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 5 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 5 would be stopped depending 
on'DDR CHN5 AXI STOP SEL' and 
'DDR. CHN5 СОМ SEL' condition. 


DDR Channel 4 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 4 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 4 would be stopped depending 
on'DDR CHN4 AXI STOP SEL' and 
'DDR. СНМ4 СОМ SEL' condition. 


DDR Channel 3 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 3 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
channel 3 would be stopped depending 
on'DDR CHNS3 AXI STOP SEL' and 
'DDR. CHN3 СОМ SEL' condition. 


DDR Channel 2 AXI port low power 
mode. 


0 : Disable Low power mode, clock for 
channel 2 would be always available as 
long as Chip wakeup. 


1 : Enable low power mode, clock for 
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channel 2 would be stopped depending 
on'DDR CHN2 AXI STOP SEL' and 
'DDR. CHN2 СОМ SEL' condition. 


DDR CHN1 AXI | [17] RW S/C 0х1 DDR Channel 1 АХІ port low power 
ІР ЕМ mode. 
0: Disable Low power mode, clock for 
channel 1 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 1 would be stopped depending 
on'DDR CHN1 AXI STOP SEL' and 
'DDR. СНМ1 СОМ SEL' condition. 
DDR CHNO AXI | [16] RW S/C 0х1 DDR Channel 0 AXI port low power 
ІР EN mode. 
0 : Disable Low power mode, clock for 
channel 0 would be always available as 
long as Chip wakeup. 
1 : Enable low power mode, clock for 
channel 0 would be stopped depending 
on'DDR CHNO AXI STOP SEL' and 
'DDR CHNO СОМ SEL' condition. 


[mew _ [ue [ [oa mew __ 5 


DDR CHN9 CG DDR Channel 9 Clock Gating Control: 


M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 9 'cactive chn9'; 


DDR CHN8 CG DDR Channel 8 Clock Gating Control: 
M SEL 0 : AXI Low Power FSM 


control(Recommanded); 
1 : AXI Low Power Interface of DDR 
Channel 8 'cactive chn8'; 

DDR CHN7 CG DDR Channel 7 Clock Gating Control: 


M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 7 'cactive chn7'; 
DDR CHN6 CG DDR Channel 6 Clock Gating Control: 


M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 6 'cactive chn6'; 
DDR CHN5 CG DDR Channel 5 Clock Gating Control: 


M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 5 'cactive chn5'; 
DDR CHN4 CG DDR Channel 4 Clock Gating Control: 


M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 4 'cactive chn4"; 
DDR CHN3 CG DDR Channel 3 Clock Gating Control: 


M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
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— — Ca 


DDR CHN2 CG DDR Channel 2 Clock Gating Control: 
M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 2 'cactive_chn2'; 


DDR_CHN1_CG DDR Channel 1 Clock Gating Control: 
M_SEL 0 : AXI Low Power FSM 


control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 1 'cactive chn1'; 


DDR CHNO CG DDR Channel 0 Clock Gating Control: 


M SEL 0 : AXI Low Power FSM 
control(Recommanded); 


1 : AXI Low Power Interface of DDR 
Channel 0 'cactive_chn0'; 


6.34.1.52 DDR_CHN_SLEEP_CTRL1 


0x000000FC DDR CHN SLEEP СТВІ 1 (0х00000000) Np" -SLEEP-CTRL 
0x000010FC DDR СНМ SLEEP CTRL1 SET did 


0х000020ЕС DDR_CHN_SLEEP_CTRL1 СІН артта 


m Ts T p o To [5 [5 [5 T5 [2 [ | 9 o [| [ v 5 
Teme 


- Е 


ІІ Беттен se [e [e [e [se [se [s | [9] 7] 


DDR CHN SLEEP CTRL1 


Field Name Type Set Reset Description 
Clear Value 
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DDR_CHN9_AXI 
_STOP_SEL 


DDR_CHN8_AXI 
_STOP_SEL 


DDR CHN7 AXI 
. STOP SEL 


DDR CHN6 AXI 
. STOP SEL 


DDR CHN5 AXI 
. STOP SEL 


DDR СНМ4 AXI 
. STOP SEL 


DDR CHNS AXI 
. STOP SEL 


DDR CHN2 AXI 
. STOP SEL 


DDR CHN!1 AXI 
. STOP. SEL 


DDR CHNO AXI 
. STOP. SEL 
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DDR Channel 9 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR Channel 8 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 
DDR Channel 7 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 

DDR Channel 6 AXI Stop control. 

0 : AXI Clock stopped when in light 
sleep; 

1 : AXI Clock Stopped when in Deep 
Sleep; 


DDR Channel 5 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 

1 : AXI Clock Stopped when т Deep 
Sleep; 


DDR Channel 4 AXI Stop control. 

0 : AXI Clock stopped when in light 
sleep; 

1 : AXI Clock Stopped when in Deep 
Sleep; 


DDR Channel 3 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 

DDR Channel 2 AXI Stop control. 

0 : AXI Clock stopped when in light 
sleep; 

1 : AXI Clock Stopped when in Deep 
Sleep; 

DDR Channel 1 AXI Stop control. 


0 : AXI Clock stopped when in light 
sleep; 


1 : AXI Clock Stopped when in Deep 
Sleep; 

DDR Channel 0 AXI Stop control. 

0 : AXI Clock stopped when in light 
sleep; 

1 : AXI Clock Stopped when in Deep 
Sleep; 


6.34.1.53 DDR OP MODE CFG 


0x0000012C DDR OP MODE CFG (0x0A040003) DDR OP MODE CFG 
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0x0000112C DDR OP MODE CFG SET diaa ` Shi 


0x0000212C DDR ОР MODE CFG CLR о 


БЕІН ЕЕ Е SS 


-- | x 


тре = O C ИИ 


ERNEA DDR_OPERATE_ reserved DDR OPERATE . 
MODE MODE IDLE 


RW 
Set/CIr "m 


DDR OP MODE CFG 


Field Name Type Set Reset Description 
Clear Im 


DDR OPERATE в каше канна MODE_BUSY 
MODE_BUSY 


DDR_PUBL_RET | [27] Enable PWR_ST FSM to assert 
_ЕМ ‘pd_save'/'pd_restore_n' signal. 
0 : Disable; 
1 : Enable; 
DDR PHY ISO  |[26] RW S/C 0х0 Reset 'DDR_PHY_RET_EN' with 
RST_EN isolation signal of Power Domain 
'PD PUB SYS'. 


DDR UMCTL RE | [25] RW S/C 0х1 Enable PWR_ST FSM to assert 
T_EN 'pd save'/pd restore n' signal. 
0 : Disable; 
1 : Enable; 
DDR PHY AUTO | [24] RW S/C 0х0 DDR PHY Retenton enable. 
.RET EN 0 : Disable DDR PHY Retention. 
1 : Enable DDR PHY Retention. 
DDR OPERATE | [23:16] | RW S/C 0x4 Count Number wait for 
MODE СМТ LM 'ddr operate mode' stable. 
T 
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[wewd Тиби [o [0 [Ree — — | 


DDR OPERATE | [10: 8] 0х0 ddr_operate_mode' status. 
MODE 


Dee: fira [RO | [© [nese — | 


DDR OPERATE | [ 2: 0] RW $/С 0x3 Configure value for 
MODE IDLE 'ddr operate mode' to indicate idle. 


6.34.1.54 DDR PHY RET CFG 


0х00000130 DDR_PHY_RET_CFG (0х00010000) DDR_PHY_RET_CFG 


0x00001130 DDR_PHY_RET_CFG SET c d 


0x00002130 DDR PHY RET CFG CLR DDR РН веера 


БЕСІН СЕ Е ЕЕ Е ЕЕ ЕЕ U L P 


- Е 


k= = 


7-27-72 ES 
Веви [оо [о [ооо [о (о ооо оо HEI 
ОЕ ЕС Е Е ЕС CHR С ЕС Е Е ЕЕ 


а Е 


| Туре | 
Set/CIr 


DDR PHY RET CFG 


Field Name Type Set Reset Description 
Clear Value 


DDR UMCTL S T DDR ——— Soft Reset. Active High; 
OFT RST 0 : Keep DDR UMCTL in normal mode; 
1 : Reset DDR UMCTL; 
пй [m | [oo [нее | 
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DDR PHY CKE RW S/C 0x0 DDR PHY 'RET' and ВЕТ  |' control bit. 
RET EN Only effective when 
'DDR PHY AUTO RET EN'asserted. 


6.34.1.55 26M SEL CFG 


0x00000134 26M SEL CFG (0x00000000) 26M SEL CFG 
0x00001134 26M SEL CFG SET 26M SEL CFG SET 


0x00002134 26M SEL CFG CLR 26M SEL CFG CLR 


Li [s [эо 5 [25 [2 [25 [25 s [5 [22 [т [ж [19 [e [т [ 15. 
De О omm T 


- Е 


3 0 RAO oo 
Ta 


26M_SEL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


Tena [pus [no ОИ ГГ? БЕН ЕО 


AON_RC_4M_SE RW S/C 0x0 AON RC 4M Source select: 
L 0 : RCO; 
1:RC1 


mes qm e | je me ooo 


GGE 26M SEL GGE 26M Source select: 
0 : RFO; 
1 : RF1 


PUB 26M SEL [5] PUB 26M Source select: 
0 : RFO; 
1: RF1 

AON 26M SEL [ 4] RW S/C AON 26M Source select: 
0 : RFO; 
1: RF1 


ІІІ: Ja [no | — КО [еше — — — — 
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0 : RFO; 
1 : RF1 


CPO 26M SEL [ 1] RW S/C 0x0 СРО 26M Source select: 
0 : RFO; 
1: RF1 


AP 26M SEL RW S/C 0x0 AP 26M Source select: 
0 : RFO; 
1: RF1 


6.34.1.56 BISR DONE STATUS 
0x00000138 BISR DONE STATUS (0x00000000) BISR DONE STATUS 


EHESEJEIEGEREIEJEIEAE3EREJEZEJEGE 


T | | 


| Туре | 


BISR_DONE_STATUS 


Field Name Type Reset Description 
Value 


PD_CP1_COMW "T E” for Debug; 
RAP. BISR. DON 


PD CP1 LTE P2 | [20] Only for Debug; 
. BISR DONE 
PD CP1 LTE P1 | [19] Only for Debug; 
.BISR DONE ` 
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PD_CP1_CEVA_ | [18] 0х0 Only for Debug; 
BISR_DONE 

PD CP1 CA5 ВІ | [17] 0х0 Only for Debug; 
SR_DONE 

PD_CODEC_TO | [16] 0х0 Only for Debug; 
P_BISR_DONE 

PD CPO HUSGE | [15] 0x0 Only for Debug; 
. BISR DONE 

PD CPO TD BIS | [14] 0x0 Only for Debug; 
R DONE 

PD CPO GSM 1 | [13] 0x0 Only for Debug; 
. BISR DONE 

PD CPO GSM 0 | [12] 0x0 Only for Debug; 
. BISR DONE 

PD CPO CEVA | [11] 0x0 Only for Debug; 
1 BISR DONE 

PD CPO СЕМА | [10] 0x0 Only for Debug; 
0 BISR DONE 

PD СРО ARM9 __ 0х0 Only for Debug; 
1_BISR_DONE 

PD СРО ARM9 __ 0х0 Only for Debug; 
0 BISR DONE 

PD MM TOP BI |[7] 0x0 Only for Debug; 
SR DONE 

PD GPU TOP B 0x0 Only for Debug; 
ISR DONE 

PD AP SYS BIS |[5] 0x0 Only for Debug; 
R DONE 

PD CA7 TOP BI |[4] 0х0 Only for Debug; 
SR_DONE 

PD CA7 СЗ BIS | [3] 0x0 Only for Debug; 
R DONE 

PD CA7 C2 BIS | [2] 0x0 Only for Debug; 
R DONE 

PD CA7 C1 BIS |[1] 0x0 Only for Debug; 
R DONE 

PD CA7 CO BIS 0х0 Only for Debug; 
R_DONE 


6.34.1.57 BISR_BUSY_STATUS 
0x0000013C BISR_BUSY_STATUS (0x00000000) BISR_BUSY_STATUS 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 | 19 | t8 | 17 | 16 | 
PD | PD | PD | PD | PD | PD 


reserved 
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€" DERHEN 
SY 


| Туре | 


ШИ С Е [e ЕС У ss e isa 
РО РО РО РО РО РО PD PD 


Е | ee gee 
[Reset | v jo [о [о [ооо [о s ejo[oj[o c NN | 


БІЗБЕН BUSY STATUS 


Field Name Type Reset Description 
Value 

PD CP1 COMW a "емей. - Debug; 
НАР_ BISR_BUS 
PD CP1 LTE P2 | [20] Only for Debug; 
BISR BUSY 
PD CP1 LTE P1 | [19] 0x0 Only for Debug; 
BISR BUSY 
PD CP1 CEVA | [18] 0x0 Only for Debug; 
BISR BUSY 
PD CP1 CA5 BI | [17] 0x0 Only for Debug; 
SR BUSY 
PD CODEC ТО | [16] 0x0 Only for Debug; 
P BISR BUSY 
PD CPO HUSGE | [15] 0x0 Only for Debug; 
BISR BUSY 
PD CPO TD BIS | [14] 0x0 Only for Debug; 
R BUSY 
PD CPO GSM 1 | [13] 0x0 Only for Debug; 
 BISR BUSY 
PD CPO GSM 0 | [12] 0x0 Only for Debug; 
BISR BUSY 
PD CPO CEVA | [11] 0x0 Only for Debug; 
1 BISR BUSY 
PD CPO СЕМА | [10] 0x0 Only for Debug; 
0 BISR. BUSY 
PD СРО ARM9 __ 0х0 Only for Debug; 
1 BISR BUSY 
PD СРО ARM9 |[8] (во |00 | Only for Debug; 
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a ЕЕ EACUS 


PD MM ТОР BI | [7] — Debug; 
SR_BUSY 

PD GPU TOP В Only for Debug; 
ISR_BUSY 

PD_AP_SYS BIS | [ 5] 0х0 Only for Debug; 
R_BUSY 

PD_CA7_TOP_BI | [ 4] 0х0 Only for Debug; 
SR_BUSY 


PD CA7 СЗ BIS | [3] 0x0 Only for Debug; 
R BUSY 
PD CA7 C2 BIS | [2] 0x0 Only for Debug; 
R BUSY 
PD CA7 C1 BIS |[1] 0x0 Only for Debug; 
R BUSY 
PD CA7 CO BIS 0x0 Only for Debug; 
R_BUSY 


6.34.1.58 BISR_BYP_CFG 


0x00000140 BISR_BYP_CFG (0x003FFFFF) BISR_BYP_CFG 
0x00001140 BISR_BYP_CFG SET BISR_BYP_CFG SET 


0x00002140 BISR_BYP_CFG CLR BISR_BYP_CFG CLR 


ЕС ЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕЙ 


E I 
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BISR. ВҮР CFG 


Field Name Type Set Reset Description 
Clear ae 


PD_CP1_COMW a БЕ си 
ВАР BISR FOR 

CE BYP 

PD CP1 LTE P2 | [20] not used 
BISR FORCE 

BYP 

PD CP1 LTE P1 |[19] RW S/C Ox1 not used 
BISR FORCE 

BYP 

PD CP1 CEVA | [18] not used 
BISR FORCE B 

YP 

PD CP1 САБ ВІ | [17] not mr 
SR FORCE BYP 

PD CODEC ТО | [16] not ss 
P_BISR_FORCE 

_ВУР 

PD CPO HUSGE | [15] not used 
BISR FORCE 

BYP 

PD CPO TD BIS | [14] not LL EN 
RH FORCE BYP 

PD CPO GSM 1 | [13] not ———— 
BISR_FORCE 

BYP 

PD CPO GSM 0 | [12] RW S/C 0х1 not used 
BISR_FORCE 

BYP 

PD CPO CEVA | [11] RW S/C 0х1 not used 
1 BISR_FORCE_ 

BYP 

PD CPO CEVA | [10] RW S/C 0х1 not used 
0_BISR_FORCE_ 

BYP 

PD СРО ARMS . RW S/C 0х1 not used 
1_BISR_FORCE_ 

BYP 

PD СРО ARMS . RW S/C 0х1 not used 
0 BISR FORCE 

BYP 

PD MM TOP BI |[7] RW S/C 0х1 not used 
SR_FORCE_BYP 
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PD GPU TOP B not used 
E FORCE BY 
PD AP SYS BIS | [5] not used 
R FORCE BYP 
PD CA7 TOP BI |[4] not used 
SH FORCE BYP 


PD CA7 C3 BIS |[3] RW S/C 0х1 not used 
R_FORCE_BYP 
PD CA7 C2 BIS | [ 2] RW S/C 0х1 not used 
R_FORCE_BYP 
PD_CA7_C1_BIS | [ 1] RW S/C 0х1 not used 
R_FORCE_BYP 
PD CA7 CO BIS RW S/C 0х1 not used 
R_FORCE_BYP 
6.34.1.59 BISR EN CFG 


pe palele lelas [s [alee lm Pole [ole 


m I 


ЕЛЕЛЕЗЛЕЗЕЛЕЛЕЛ 
se [е [se [зе [зе [эе [эе 
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BISR_EN_CFG 


Field Name Type Set/ Reset Description 
Clear Dm 


PD CP1 COMW zi — ra 
RAP_BISR_FOR 

CE_EN 

PD CP1 LTE P2 | [20] not used 
BISR. FORCE 

EN 

PD CP1 LTE P1 | [19] not used 
ES FORCE 

PD CP1 CEVA | [18] not used 
BISA FORCE_E 

PD Е _CA5 ВІ | [17] not NS | 
Бр СБ Сла аг FORCE EN 

PD CODEC ТО | [16] not AS- 
P_BISR_FORCE 

_ЕМ 

PD CPO HUSGE | [15] not used 
BISR. FORCE 

EN 

PD CPO TD BIS | [14] not LL 
R FORCE EN 

PD CPO GSM 1 | [13] not | 
BISR_FORCE 

EN 

PD CPO GSM 0 | [12] RW S/C 0x0 not used 
BISR. FORCE 

EN 

PD CPO CEVA | [11] RW S/C 0x0 not used 
1 BISR FORCE - 

EN 

PD CPO CEVA | [10] RW S/C 0x0 not used 
0 BISR FORCE _ 

EN 

PD СРО ARMS . RW S/C 0x0 not used 
1 BISR FORCE . 

EN 

PD СРО ARMS . not used 
01 ХВ/ЅА_ FORCE 

PD MM TOP BI |[7] not used 
SR FORCE EN 

PD GPU TOP B not used 
ISR FORCE EN 

PD AP SYS BIS | [5] not used 
R FORCE EN 
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PD CA7 TOP BI |[4] RW S/C 0x0 not used 
SR FORCE EN 

PD CA7 C3 BIS |[3] RW S/C 0x0 not used 
R FORCE EN 


PD CA7 C2 BIS |[2] RW S/C 0x0 not used 
В FORCE EN 
PD CA7 C1 BIS |[1] RW S/C 0x0 not used 
R FORCE EN 
PD CA7 CO BIS RW S/C 0x0 not used 
R FORCE EN 


6.34.1.60 CGM AUTO GATE SEL CFGO 


0x00000148 СОМ AUTO САТЕ SEL СЕСО (0xFFFFFFFF) енча н 


== эе = аан 


OOo ccc col 
Cen СЕ СЗ СЕ СР С С Е С Е ее + Е Е СС 
ТМ ТМ ТМ TW TW TW TW TW TW TW 


СОМ AUTO GATE SEL CFGO 


Field Name Type Reset Description 
Value 


LTEPLL ОМ 61 [31] LTEPLL DIV 61M44 auto enable select; 
M44 AUTO GAT 0 : must be enable by software; 
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(oR SPREADTRUM 
EX umm БЕНЕН О СЕДОВ 


LTEPLL ОМ 122 
M88 AUTO GAT 
E SEL 


LTEPLL DIV 245 
M76 AUTO GAT 
E SEL 


LTEPLL DIV 68 
M26 AUTO GAT 
E SEL 


LTEPLL DIV 102 
M4 AUTO GATE 
_SEL 


LTEPLL_DIV_204 
M8_AUTO_GATE 
_SEL 


LTEPLL_DIV_409 
M6_AUTO_GATE 
_SEL 


LTEPLL_DIV_153 
М6 АОТО САТЕ 
_SEL 


LTEPLL_DIV_307 
M2_AUTO_GATE 
_SEL 


LTEPLL_DIV_614 
M4_AUTO_GATE 
_SEL 


TWPLL_DIV_5M1 
2_AUTO_GATE 
SEL 


TWPLL_DIV_10M 
24 AUTO_GATE 
_SEL 


TWPLL_DIV_38M 
4 AUTO GATE 
SEL 


TWPLL_DIV_76M 
8 AUTO_GATE 
SEL 


TWPLL_DIV_51M 
2_AUTO_GATE 
SEL 


TWPLL_DIV_64M 
AUTO_GATE_S 
EL 


ee 


[29] 


[28] 


[27] 


[26] 


[25] 


TWPLL. DIV. 153 п] | RW 


V1.0 
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SC9832 Device Specification 


LTEPLL_DIV_122M88 auto enable select; 
0 : must be enable by software; 
1 : auto enable when LTEPLL_61M44 enable; 


LTEPLL DIV 245M76 auto enable select; 
0 : must be enable by software; 
1 : auto enable when LTEPLL 122М88 enable; 


LTEPLL ОМУ 68М26 auto enable select; 
0 : must be enable by software; 
1 : auto enable when LTEPLL enable; 


LTEPLL DIV 102MA4 auto enable select; 
0 : must be enable by software; 
1 : auto enable when LTEPLL enable; 


LTEPLL ОМУ 204M8 auto enable select; 
0 : must be enable by software; 
1 : auto enable when LTEPLL_102M4 enable; 


LTEPLL DIV 409M6 auto enable select; 
0 : must be enable by software; 

1 : auto enable when LTEPLL 204М8 or 
LTEPLL 68М26 enable; 

LTEPLL DIV 153M6 auto enable select; 
0 : must be enable by software; 

1 : auto enable when LTEPLL enable; 


LTEPLL ОМУ 307М2 auto enable select; 
0 : must be enable by software; 
1 : auto enable when LTEPLL 153M6 enable; 


LTEPLL DIV 614М4 auto enable select; 
0 : must be enable by software; 
1 : auto enable when LTEPLL enable; 


TWPLL DIV 5М12 auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL enable; 


TWPLL ОМ 10M24 auto enable select; 

0 : must be enable by software; 

1 : auto enable when TWPLL 5M12 enable; 
TWPLL ОМ 38M4 auto enable select; 

0 : must be enable by software; 

1 : auto enable when TWPLL enable; 
TWPLL ОМ 76М8 auto enable select; 

0 : must be enable by software; 

1 : auto enable when TWPLL 38М4 enable; 


TWPLL DIV 51M2 auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL 10M24 enable; 


TWPLL DIV 64M auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL enable; 


TWPLL DIV 153M6 auto enable select; 
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М6 АОТО САТЕ 
_SEL 


TWPLL_DIV_128 
M_AUTO_GATE 


SEL 


TWPLL_DIV_256 
M_AUTO_GATE 


SEL 


TWPLL_DIV_12M 
AUTO_GATE_S 
EL 


TWPLL_DIV_24M 
AUTO_GATE_S 
EL 


TWPLL_DIV_48M 
AUTO_GATE_S 
EL 


TWPLL_DIV_96M 
AUTO_GATE_S 
EL 


TWPLL_DIV_102 
M4_AUTO_GATE 
_SEL 


TWPLL_DIV_192 
M_AUTO_GATE 


SEL 


TWPLL_DIV_219 
M4_AUTO_GATE 
_SEL 


TWPLL_DIV_307 
M2_AUTO_GATE 
_SEL 


TWPLL_DIV_384 
M_AUTO_GATE 


SEL 


TWPLL_DIV_512 
M_AUTO_GATE 


SEL 


TWPLL_DIV_768 
M_AUTO_GATE 
SEL 


DPLL_DIV_33M_ 
AUTO_GATE_SE 
L 


SC9832 Device Specification 


0 : must be enable by software; 

1 : auto enable when TWPLL 51M? or 
TWPLL 76М8 enable; 

TWPLL DIV 128M auto enable select; 

0 : must be enable by software; 

1 : auto enable when TWPLL 64M enable; 


TWPLL DIV 256M auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL 128M enable; 


TWPLL DIV 12M auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL enable; 


TWPLL DIV 24M auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL 12M enable; 


TWPLL DIV 48M auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL 24M enable; 


TWPLL DIV 96M auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL enable; 


TWPLL DIV 102M4 auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL enable; 


TWPLL DIV 192M auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL 96M enable; 


TWPLL DIV 219M4 auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL enable; 


TWPLL DIV 307M2 auto enable select; 
0 : must be enable by software; 
1 : auto enable when TWPLL 153M6 enable; 


TWPLL DIV 384M6 auto enable select; 
0 : must be enable by software; 

1 : auto enable when TWPLL 192M or 
TWPLL 48M enable; 

TWPLL DIV 512M6 auto enable select; 
0 : must be enable by software; 

1 : auto enable when TWPLL 256М or 
TWPLL 102M4 enable; 
TWPLL DIV 768M auto enable select; 
0 : must be enable by software; 

1 : auto enable when TWPLL 384M6 enable; 


DPLL DIV 33M auto enable select; 
0 : must be enable by software; 
1 : auto enable when DPLL enable; 


MPLL ПУ 50M . RW 0х1 MPLL_DIV_50M auto enable select; 
AUTO_GATE_SE 0 : must be enable by software; 
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CT ato arabia when WPL arabes) 


6.34.1.61 CGM AUTO GATE SEL CFG1 


0x0000014C CGM AUTO GATE SEL CFG1 (0xFFFFFFFF) EM EG UNS 


ви [зт | 30 | 20 | 28 | 27 | 26 | 25 | 24 |23 | 22 | 24 | 20 ^ 19 | 18 | 17 | 16 | 
CG 


CGM_AUTO_GATE_SEL_CFG1 


Field Name Type Reset Description 
Value 


CGM TWPLL 12 | [31] RW 0х1 TWPLL_128M MM auto enable select; 
8M_MM_AUTO_ : я 

САТЕ SEL CFG 0 must be enable by software; | 
1 1 : auto enable when AP SYS enable; 


CGM_TWPLL_15 | [30] RW 0х1 TWPLL_153M6 MM auto enable select; 
3M6 MM AUTO i . 
GATE SEL 0 | must be enable by software; | 

1 : auto enable when АР SYS enable; 
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CGM_TWPLL_19 
2M_MM_AUTO_ 
GATE_SEL 


CGM_TWPLL_25 
6M_MM_AUTO_ 
GATE_SEL 


CGM_TWPLL_30 
7M2_MM_AUTO 
GATE_SEL 


CGM_26M_MM_ 
AUTO_GATE_SE 
L 


CGM_TWPLL_12 
M_AP_AUTO_GA 
TE_SEL 


CGM_TWPLL_24 
M_AP_AUTO_GA 
TE_SEL 


CGM_TWPLL_48 
M_AP_AUTO_GA 
TE_SEL 


CGM_TWPLL_51 
M2_AP_AUTO_G 
ATE_SEL 


CGM_TWPLL_64 
M_AP_AUTO_GA 
TE_SEL 


CGM_TWPLL_76 
M8_AP_AUTO_G 
ATE_SEL 


CGM_TWPLL_96 
M_AP_AUTO_GA 
TE_SEL 


CGM TWPLL 12 
8M AP AUTO G 
ATE SEL 


CGM TWPLL 15 
3M6 AP AUTO 
GATE SEL 


CGM TWPLL 19 
2M AP AUTO G 
ATE SEL 


CGM TWPLL 25 
6M AP AUTO С 
ATE SEL 


CGM TWPLL 30 
7M2 AP AUTO. 
GATE SEL 


SC9832 Device Specification 


TWPLL 192M MM auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 256M MM auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 307M2 MM auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
26M MM auto enable select; 

0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 12M AP auto enable select; 

0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 24M AP auto enable select; 

0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 48M AP auto enable select; 

0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 51М2 AP auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 64M AP auto enable select; 

0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 76M8 AP auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 96M AP auto enable select; 

0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 128M AP auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 153M6 AP auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 192M AP auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 256М AP auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 307М2 AP auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
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CGM_TWPLL_38 
4M_AP_AUTO_G 
ATE_SEL 


CGM_TWPLL_51 
2M_AP_AUTO_G 
ATE_SEL 


CGM_TWPLL_76 
8M_AP_AUTO_G 
ATE_SEL 


CGM_LTEPLL_A 
P_AUTO_GATE 
SEL 


CGM_TWPLL_AP 
AUTO_GATE_S 
EL 


CGM_DPLL_AP_ 
AUTO_GATE_SE 
L 


CGM_MPLL_AP_ 
AUTO_GATE_SE 
L 


CGM_26M_AP_A 
UTO_GATE_SEL 


RC1_2M_AUTO_ 
GATE_SEL 


RCO_2M_AUTO_ 
GATE_SEL 


AON_1M_AUTO_ 
GATE_SEL 


AON_2M_AUTO_ 
GATE_SEL 


AON_13M_AUTO 
_GATE_SEL 


LTEPLL_DIV_30 
M72_AUTO_GAT 
E SEL 


6.34.1.62 CGM AUTO GATE SEL CFG2 


0x00000150 СОМ AUTO GATE SEL CFG2 (0xFFFFFFFF) 


SC9832 Device Specification 


TWPLL 384M AP auto enable select; 
0 : must be enable by software; 
1: auto enable when AP SYS enable; 


TWPLL 512M AP auto enable select; 
0 : must be enable by software; 
1: auto enable when CA7 TOP enable; 


TWPLL 768M АР auto enable select; 
0 : must be enable by software; 
1: auto enable when СА? TOP enable; 


LTEPLL AP auto enable select; 
0 : must be enable by software; 
1 : auto enable when CA7 TOP enable; 


TWPLL AP auto enable select; 
0 : must be enable by software; 
1 : auto enable when СА? TOP enable; 


DPLL AP auto enable select; 
0 : must be enable by software; 
1 : auto enable when СА? TOP enable; 


MPLL AP auto enable select; 
0 : must be enable by software; 
1 : auto enable when CA7 TOP enable; 


26M AP auto enable select; 
0 : must be enable by software; 
1 : auto enable when CA7 TOP enable; 


RC1 2M auto enable select; 
0 : must be enable by software; 
1 : auto enable when RC1 enable; 


RCO 2M auto enable select; 
0 : must be enable by software; 
1 : auto enable when RCO enable; 


AO1 1M auto enable select; 
0 : must be enable by software; 
1 : auto enable when AON XTLBUF enable; 


AO1 2M auto enable select; 

0 : must be enable by software; 

1: auto enable when AON 1M enable; 

AO1 13M auto enable select; 

0 : must be enable by software; 

1: auto enable when AON XTLBUF enable; 
LTEPLL DIV 30M72 auto enable select; 


0 : must be enable by software; 
1 : auto enable when LTEPLL enable; 


СОМ AUTO САТЕ SEL . 
CFG2 


| Bit] 1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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2.2.2... 20 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕНЕНЕН 
са CG 


Field Name Type Reset Description 
Value 


LTEPLL_245M76 CP1 auto enable select; 
0 : must be enable by software; 
1 : auto enable when CP1 SYS enable; 


LTEPLL_307M2 CP1 auto enable select; 


CGM LTEPLL 2 

45M76 CP1 AUT 

O GATE SEL 

CGM LTEPLL 3 | [30] 

07M2 CP1 AUT 0 : must be enable by software; 

О ВАТЕ SEL 1: auto enable when CP1 SYS enable; 
CGM LTEPLL 6 | [29] LTEPLL 614М4 CP1 auto enable select; 
14M4 CP1 AUT 0 : must be enable by software; 

O GATE SEL 1: auto enable when CA5 TOP enable; 
CGM 26M CP1 | [28] 26M СР1 auto enable select; 

EUIS TE SE 0 : must be enable by software; 

CGM TWPLL 5 [27] TWPLL 5M12 CPO auto enable select; 

М12 CPO AUTO 0 : must be enable by software; 


1 : auto enable when CA5 TOP enable; 
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_GATE SEL x mI : auto enable when CPO SYS enable; 
CGM TWPLL 10 


M24 СРО AUTO 
_ САТЕ SEL 


CGM_TWPLL_51 
M2_CP0_AUTO_ 
GATE_SEL 


CGM_TWPLL_76 
М8_СРО_АЧТО_ 
GATE_SEL 


CGM_TWPLL_15 
ЗМ6 СРО АШТО 
_GATE_SEL 


CGM_TWPLL_48 
М СРО АОТОС 
ATE_SEL 


CGM_TWPLL_96 
М СРО АОТОС 
ATE_SEL 


CGM_TWPLL_19 
2M СРО AUTO _ 
GATE SEL 


CGM TWPLL 64 
M CPO AUTO G 
ATE SEL 


CGM TWPLL 10 
2М4 СРО AUTO 
_GATE_SEL 


CGM TWPLL 12 
8M СРО AUTO __ 
GATE SEL 


CGM TWPLL 25 
6M СРО AUTO _ 
GATE SEL 


CGM TWPLL. 21 
9M СРО AUTO . 
GATE SEL 


CGM TWPLL 21 
9М4 СРО AUTO 
_САТЕ SEL 


CGM TWPLL 30 
7М2 СРО AUTO 
_GATE SEL 


CGM TWPLL 51 
2M СРО AUTO. 
GATE SEL 


CGM 26M CPO | [11] 26M СРО auto enable select; 
LUE GATE SE 0 : must be enable by software; 
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TWPLL 10M24 СРО auto enable select; 
0 : must be enable by software; 
1 : auto enable when CPO SYS enable; 


TWPLL 51M2 СРО auto enable select; 
0 : must be enable by software; 
1 : auto enable when CPO SYS enable; 


TWPLL 76M8 СРО auto enable select; 
0 : must be enable by software; 
1: auto enable when CPO SYS enable; 


TWPLL 153M6 СРО auto enable select; 
0 : must be enable by software; 

1 : auto enable when CPO SYS enable; 
TWPLL 48M СРО auto enable select; 

0 : must be enable by software; 

1: auto enable when CPO SYS enable; 


TWPLL 96M СРО auto enable select; 
0 : must be enable by software; 
1 : auto enable when CPO SYS enable; 


TWPLL 192M СРО auto enable select; 
0 : must be enable by software; 
1: auto enable when СРО SYS enable; 


TWPLL 64M СРО auto enable select; 
0 : must be enable by software; 
1: auto enable when CPO SYS enable; 


TWPLL 102M4 СРО auto enable select; 
0 : must be enable by software; 
1: auto enable when CPO SYS enable; 


TWPLL 128М СРО auto enable select; 
0 : must be enable by software; 
1 : auto enable when CPO SYS enable; 


TWPLL 256M СРО auto enable select; 
0 : must be enable by software; 
1: auto enable when CPO SYS enable; 


i 


TWPLL_219M4 СРО auto enable select; 
0 : must be enable by software; 
1 : auto enable when CPO SYS enable; 


TWPLL_307M2 СРО auto enable select; 
0 : must be enable by software; 
1: auto enable when CPO SYS enable; 


TWPLL 512M СРО auto enable select; 
0 : must be enable by software; 
1 : auto enable when СРО SYS enable; 
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рр Пао enatie when CPU SVS enable: 


CGM TWPLL 15 | [10] RW 0х1 TWPLL_153M6 GPU auto enable select; 
TE SEL 0 : must be enable by software; 
= = 1 : auto enable when AP SYS enable; 


CGM_TWPLL_19 RW 0х1 TWPLL_192M GPU auto enable select; 
ee alan 0 : must be enable by software; 
= 1 : auto enable when AP SYS enable; 


TWPLL_256M GPU auto enable select; 


0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 307М2 GPU auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 
TWPLL 384M GPU auto enable select; 
0 : must be enable by software; 

1: auto enable when AP SYS enable; 


TWPLL 512М GPU auto enable select; 
0 : must be enable by software; 
1: auto enable when AP SYS enable; 


TWPLL 24M MM auto enable select; 
0 : must be enable by software; 
1: auto enable when AP SYS enable; 


TWPLL 48M MM auto enable select; 
0 : must be enable by software; 
1: auto enable when AP SYS enable; 


TWPLL 64M MM auto enable select; 
0 : must be enable by software; 
1: auto enable when AP SYS enable; 


TWPLL 76М8 MM auto enable select; 
0 : must be enable by software; 
1: auto enable when AP SYS enable; 


TWPLL 96M MM auto enable select; 
0 : must be enable by software; 
1: auto enable when AP SYS enable; 


CGM TWPLL 25 
6M GPU AUTO 
GATE SEL 


2 
Е 


CGM_TWPLL_30 
7M2_GPU_AUTO 
_GATE_SEL 


CGM_TWPLL_38 
4M_GPU_AUTO_ 
GATE_SEL 


2 
= 


2 
= 


CGM_TWPLL_51 
2M_GPU_AUTO 
GATE_SEL 


2 
= 


CGM_TWPLL_24 
M_MM_AUTO_G 
ATE_SEL 


CGM_TWPLL_48 
M_MM_AUTO_G 
ATE_SEL 


2 
= 


= = = = 
= 


CGM_TWPLL_64 
M_MM_AUTO_G 
ATE_SEL 


= 


CGM_TWPLL_76 
M8_MM_AUTO_ 
GATE_SEL 


= 


CGM_TWPLL_96 
M_MM_AUTO_G 
ATE_SEL 


© i i 
= 


6.34.1.63 CGM_AUTO_GATE_SEL_CFG3 


0x00000154 CGM AUTO GATE SEL CFG3 (0x0FFFFFFF) 


ИЛИЕЛЕЛЕЛЕЛЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗ 


СОМ АОТО | Т SEL_ 
CFG 


И - 
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туре Ыыыы 


ЕССЕЕЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


CGM_AUTO_GATE_SEL_CFG3 


Field Name Type Reset Description 
Value 


СИИ ЕДЕ И С 700 


CGM_TWPLL_76 
M8_CODEC_AUT 
O_GATE_SEL 


CGM_TWPLL_96 
M_CODEC_AUT 
O_GATE_SEL 


CGM_TWPLL_12 
8M_CODEC_AUT 
O_GATE_SEL 


CGM_TWPLL_15 
3M6_CODEC_AU 
TO_GATE_SEL 


CGM_TWPLL_19 
2M_CODEC_AUT 
O_GATE_SEL 


CGM_TWPLL_25 
6M_CODEC_AUT 


O_GATE_SEL 
CGM_26M_COD 


TWPLL_76M8 CODEC auto enable select; 
0 : enable when CA5 TOP enable; 
1 : auto enable when CP1 SYS enable; 


TWPLL 96M CODEC auto enable select; 
0 : enable when CA5 TOP enable; 
1 : auto enable when CP1 SYS enable; 


TWPLL 128M CODEC auto enable select; 
0 : enable when CA5 TOP enable; 
1 : auto enable when CP1 SYS enable; 


TWPLL 153M6 CODEC auto enable select; 
0 : enable when CA5 TOP enable; 
1 : auto enable when CP1 SYS enable; 


TWPLL 192M CODEC auto enable select; 
0 : enable when CA5 TOP enable; 
1 : auto enable when CP1 SYS enable; 


TWPLL 256M CODEC auto enable select; 
0 : enable when CA5 TOP enable; 
1 : auto enable when CP1 SYS enable; 


[21] RW 0х1 26M_CODEC auto enable select; 
ете 0 : enable when CA5 TOP enable; 
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(oR SPREADTRUM 
| O o f Lf:aute enable when СРІ SYS enable; | 


CGM_TWPLL_38 
4M_MM_AUTO_ 
GATE_SEL 


CA5_TOP_AUTO 
_GATE_SEL 


CA7_TOP_AUTO 
_GATE_SEL 


CGM_TWPLL_48 
M_CP1_AUTO_G 
ATE_SEL 


CGM_TWPLL_51 
M2_CP1_AUTO_ 
GATE_SEL 


CGM_TWPLL_64 
M_CP1_AUTO_G 
ATE_SEL 


CGM_TWPLL_76 
M8_CP1_AUTO_ 
GATE_SEL 


CGM_TWPLL_96 
M_CP1_AUTO_G 
ATE_SEL 


CGM_TWPLL_12 
8M_CP1_AUTO_ 
GATE_SEL 


CGM_TWPLL_15 
3M6_CP1_AUTO 
_GATE_SEL 


CGM_TWPLL_19 
2M_CP1_AUTO_ 
GATE_SEL 


СОМ TWPLL. 25 
6M CP1 AUTO. 
GATE SEL 


CGM TWPLL 51 
2M CP1 AUTO. 
GATE SEL 


CGM TWPLL 76 
8M CP1 AUTO. 
GATE SEL 


CGM LTEPLL 3 
0M72 CP1 AUT 
O GATE SEL 


= 


= 


2 
= 


2 
= 


2 
= 


2 
= 


2 
= 


= 
= 


= 
= 


= 
= 


= 
= 


= 
= 


= 
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TWPLL_384M_MM auto enable select; 
0 : enable when CA5 TOP enable; 
1 : auto enable when СР1 SYS enable; 


CA5 TOP auto enable select; 
0 : enable when CA5 TOP enable; 
1 : auto enable when CP1 SYS enable; 


CA7 TOP auto enable select; 

0 : auto enable when AP SYS enable; 
1 : enable when САБ TOP enable; 
TWPLL_48M CP1 auto enable select; 
0 : must be enable by software; 

1 : auto enable when CP1 SYS enable; 
TWPLL_51M2 CP1 auto enable select; 
0 : must be enable by software; 

1 : auto enable when CP1 SYS enable; 


TWPLL 64M CP1 auto enable select; 
0 : must be enable by software; 
1: auto enable when CP1 SYS enable; 


TWPLL 76М8 СР1 auto enable select; 
0 : must be enable by software; 
1 : auto enable when CP1 SYS enable; 


TWPLL 96M CP1 auto enable select; 
0 : must be enable by software; 
1: auto enable when CP1 SYS enable; 


TWPLL 128M CP1 auto enable select; 
0 : must be enable by software; 
1: auto enable when CP1 SYS enable; 
TWPLL 153M6 CP1 auto enable select; 
0 : must be enable by software; 
1: auto enable when CP1 SYS enable; 
TWPLL 192М CP1 auto enable select; 
0 : must be enable by software; 
1 : auto enable when CP1 SYS enable; 


TWPLL 256M CP1 auto enable select; 
0 : must be enable by software; 
1 : auto enable when CP1 SYS enable; 


TWPLL 512М СРІ auto enable select; 
0 : must be enable by software; 
1: auto enable when CP1 SYS enable; 


TWPLL 768М CP1 auto enable select; 
0 : must be enable by software; 
1: auto enable when CP1 SYS enable; 


LTEPLL 30M72 СР1 auto enable select; 
0 : must be enable by software; 
1: auto enable when CP1 SYS enable; 


CGM LTEPLL 6 |[5] 0х1 LTEPLL_61M44 СРІ auto enable select; 
1M44_CP1_AUT 0 : must be enable by software; 
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Го БАТЕ | — | [| П айо enable when CPT SYS erabe — | 


CGM LTEPLL 6 |[4] RW 0х1 LTEPLL_68M26 СР1 auto enable select; 
8M26_CP1_AUT 0 : must be enable by software; 
ЕЕ 1 : auto enable when CP1 SYS enable; 

[ 3] RW 0х1 


CGM_LTEPLL_1 LTEPLL_102M4 CP1 auto enable select; 
02M4 CP1 AUT 0 : must be enable by software; 
O GATE SEE {1 : auto enable when CP1 SYS enable; 


CGM_LTEPLL_1 [ 2] LTEPLL_122M88 CP1 auto enable select; 


22M88_CP1_AUT 0 : must be enable by software; 
O_GATE_SEL 1: auto enable when CP1 SYS enable; 


CGM LTEPLL 1 LTEPLL 153M6 СР1 auto enable select; 
99M6 СР1 AUT 0 : must be enable by software; 
O GATE Seb 1 : auto enable when CP1 SYS enable; 


CGM_LTEPLL 2 LTEPLL_204M8 CP1 auto enable select; 
04M8_CP1_AUT И . 
O GATE SEL 0 must be enable by software; | 

1 : auto enable when CP1 SYS enable; 


6.34.1.64 CGM_FORCE_EN_CFGO 
0x00000158 СОМ FORCE EN CFG0 (0xFFFFFFFF) СОМ FORCE EN CFGO 


ви [зт | 30 | 29 | 28 | 27 | 26 |25 | 24 |23 | 22 | 24 | 20 1 19 | 18 | 17 | 16 | 
CG 
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СОМ FORCE EN CFGO 


Field Name Type Reset Description 
Value 


CGM TWPLL 51 
2M GPU FORC 
E EN 


CGM TWPLL 24 
M MM FORCE 
EN 


CGM TWPLL 48 
M MM FORCE 
EN 


CGM TWPLL 64 
M MM FORCE 
EN 


CGM TWPLL 76 


M8 MM FORCE 
. EN 


CGM TWPLL 96 
M MM FORCE 
EN 


CGM TWPLL 12 
8M MM FORCE 
. EN СЕС1 


CGM TWPLL 15 
3M6 MM FORC 
E EN 


CGM TWPLL 19 
2M MM FORCE 
. EN 


CGM TWPLL 512M GPU software enable, only 
Only effective when 

'CGM TWPLL 512M GPU AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 24M MM software enable, only 
Only effective when 

'CGM TWPLL 24M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 48M MM software enable, only 
Only effective when 

'CGM TWPLL 48M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM TWPLL 64M MM software enable, only 
Only effective when 

'CGM TWPLL 64M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 76М8 MM software enable, only 
Only effective when 

'CGM TWPLL 76M8 MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 96M MM software enable, only 
Only effective when 

'CGM TWPLL 96M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM_TWPLL_128M_MM software enable, only 
Only effective when 

'CGM TWPLL 128M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 153M6 MM software enable, only 
Only effective when 

'CGM TWPLL 153M6 MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 192M MM software enable, only 
Only effective when 

СОМ TWPLL 192М MM AUTO GATE SEL' 
de-asserted. 
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0 : disable; 
1: enable; 


CGM TWPLL 25 
6M MM FORCE 
. EN 


CGM TWPLL 30 
7M2 MM FORC 
E EN 


CGM 26M MM. 
FORCE EN 


CGM TWPLL 12 
M AP FORCE E 
N 


CGM TWPLL 24 
M AP FORCE E 
N 


CGM TWPLL 48 
M AP FORCE E 
N 


CGM TWPLL 51 
M2 AP FORCE . 
EN 


CGM TWPLL 64 
M AP FORCE E 
N 


CGM TWPLL 76 
M8 AP FORCE . 
EN 


CGM TWPLL 256M MM software enable, only 
Only effective when 

СОМ TWPLL 256М MM GPU AUTO САТЕ 
SEL' de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 307M2 MM GPU software 
enable, only Only effective when 

"СОМ TWPLL 307M2 MM GPU AUTO GATE 
. SEL' de-asserted. 

0 : disable; 

1 : enable; 


CGM 26M MM software enable, only Only 
effective when 

'CGM 26M MM AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 12M AP software enable, only 
Only effective when 

'CGM TWPLL 12M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 24M AP software enable, only 
Only effective when 

'СОМ TWPLL 24M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 48M AP software enable, only 
Only effective when 

'CGM TWPLL 48M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 51M2 AP software enable, only 
Only effective when 

'CGM TWPLL 51M2 AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM_TWPLL_64M_AP software enable, only 
Only effective when 

'CGM TWPLL 64M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 76М8 AP software enable, only 
Only effective when 

'CGM TWPLL 76M8 AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 
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CGM_TWPLL_96 
M_AP_FORCE_E 
N 


CGM_TWPLL_12 
8M_AP_FORCE_ 
EN 


CGM_TWPLL_15 
3M6_AP_FORCE 
_EN 


CGM_TWPLL_19 
2M_AP_FORCE_ 
EN 


CGM_TWPLL_25 
6M_AP_FORCE_ 
EN 


CGM_TWPLL_30 
7M2_AP_FORCE 
_EN 


CGM_TWPLL_38 
4M_AP_FORCE_ 
EN 


CGM_TWPLL_51 
2M_AP_FORCE_ 
EN 


CGM_TWPLL_76 
8M_AP_FORCE_ 
EN 


= 


= 


= 


= 


= 


= 


= 
= 
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CGM_TWPLL_96M_AP software enable, only 
Only effective when 

'CGM TWPLL 96M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 128M AP software enable, only 
Only effective when 

'CGM TWPLL 128M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 153M6 AP software enable, only 
Only effective when 

'CGM TWPLL 153M6 AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 192M AP software enable, only 
Only effective when 

'CGM TWPLL 192M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL. 256M AP software enable, only 
Only effective when 

'CGM TWPLL 256M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 307M2 AP software enable, only 
Only effective when 

'CGM TWPLL 307M2 AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 384M AP software enable, only 
Only effective when 

'CGM TWPLL 384M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 512M AP software enable, only 
Only effective when 

'CGM TWPLL 512M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM_TWPLL_768M_AP software enable, only 
Only effective when 

'CGM TWPLL 768M AP AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM_LTEPLL_AP software enable, only Only 
effective when 


CGM_LTEPLL_A | [4] 
P_FORCE_EN 
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de-asserted. 
0 : disable; 
1: enable; 


CGM TWPLL AP CGM TWPLL AP software enable, only Only 
FORCE EN effective when 
'CGM TWPLL AP AUTO GATE SEL' 
de-asserted. 
0 : disable; 


1: enable; 


СОМ DPLL AP CGM DPLL AP GPU software enable, only Only 
FORCE EN effective when 
'CGM DPLL AP AUTO GATE SEL' 
de-asserted. 


0 : disable; 


1: enable; 


СОМ MPLL АР. CGM_MPLL_AP software enable, only Only 
FORCE_EN effective when 
'CGM MPLL AP GPU AUTO GATE SEL' 
de-asserted. 


0 : disable; 
1 : enable; 
CGM 26M AP F CGM 26M AP software enable, only Only 


ORCE EN effective when 
'CGM 26M AP AUTO САТЕ SEL' de-asserted. 


0 : disable; 
1 : enable; 


6.34.1.65 СОМ FORCE ЕМ CFG1 
0х0000015С СОМ FORCE ЕМ CFG1 (OxFFFFFFFF) СОМ FORCE ЕМ CFG1 


ЕС ЕЛЕЛЕЛЕНЕЕРАҒИЕЛЕЛЕШЕЗЕЛ Ы NS 


EN EN EN N EN EN N EN EN EN EN EN EN EN N 
Tape [w [re | | ИС ЕЛЕС ow | [aw [ae [me | e | 78 
Pen СЕКТ ЕР С ele СЗ Е ОС СЗ Е Е = [| 
са са са са са са са CG CG CG CG CG CG CG CG CG 
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CE RC CE RC RC RC RC RC RC RC N FO OR OR FO OR 

E E E E E E E E E E RC CE CE RC CE 
N EN N EN EN EN EN EN EN EN E E E E E 
N N N EN N 


С | | [ow | |a [me С С [ww С С С 


CGM_FORCE_EN_CFG1 


Field Name Type Reset Description 
Value 


СОМ LTEPLL 6 | [31] СОМ LTEPLL 61М44 CP1 software enable, 
1M44 CP1 FOR only Only effective when 

CE EN 'CGM LTEPLL 61M44 CP1 AUTO GATE SEL 
CGM LTEPLL 6 | [30] 

8M26 CP1 FOR 

CE EN 

CGM LTEPLL 1 [29] 

02M4 CP1 FOR 

CE EN 


' de-asserted. 
0 : disable; 
1 : enable; 


CGM_LTEPLL_68M26_CP1 software enable, 
only Only effective when 

'CGM LTEPLL.68M26 CP1 AUTO САТЕ SEL 
' de-asserted. 

0 : disable; 


1: enable; 


СОМ LTEPLL 102M4 СР1 software enable, 
only Only effective when 

'CGM LTEPLL 102M4 CP1 AUTO GATE SEL 
' de-asserted. 

0 : disable; 


1: enable; 


CGM LTEPLL 153M6 CP1 software enable, 
only Only effective when 

'CGM LTEPLL 153M6 CP1 AUTO GATE SEL 
' de-asserted. 

0 : disable; 


1: enable; 


СОМ LTEPLL 204M8 CP1 software enable, 
only Only effective when 

'CGM LTEPLL 204M8 CP1 AUTO GATE SEL 
' de-asserted. 

0 : disable; 


1: enable; 


СОМ LTEPLL 1 | [27] 
53M6 CP1 FOR 

CE EN 

СОМ LTEPLL 2 | [26] 
04M8 CP1 FOR 

CE EN 


СОМ LTEPLL 2 | [25] 
45M76 CP1 FO 
RCE EN 


СОМ LTEPLL 245М76 CP1 software enable, 
only Only effective when 

'CGM LTEPLL 245M76 CP1 AUTO GATE SE 
L' de-asserted. 


0 : disable; 
1: enable; 


СОМ LTEPLL 3 | [24] А 0 СОМ LTEPLL 307M2 CP1 software enable, 
07M2 CP1 FOR only Only effective when 
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B ae 


CGM_LTEPLL_6 
14M4_CP1_FOR 
CE_EN 


CGM_26M_CP1_ 
FORCE_EN 


CGM_TWPLL_5 
М12 СРО ҒОНС 
Е ЕМ 


CGM_TWPLL_10 
М24_СРО_РОВС 
Е ЕМ 


CGM_TWPLL_51 
M2 CPO FORCE 
. EN 


CGM TWPLL 76 
M8 CPO FORCE 
. EN 


CGM TWPLL. 15 
3M6 CPO FORC 
E EN 


CGM TWPLL 48 
M СРО FORCE _ 
EN 


CGM TWPLL 96 
M СРО FORCE _ 
EN 
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'CGM LTEPLL 307M2 CP1 AUTO GATE SEL 
' de-asserted. 
0 : disable; 
1: enable; 


СОМ LTEPLL 614M4 CP1 software enable, 
only Only effective when 

'CGM LTEPLL 614M4 CP1 AUTO GATE SEL 
' de-asserted. 

0 : disable; 


1: enable; 


СОМ 26M СР1 software enable, only Only 
effective when 

'CGM 26M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 5M12 СРО software enable, only 
Only effective when 

'CGM TWPLL 5M12 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 10M24 СРО software enable, only 
Only effective when 

'CGM TWPLL 10M24 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 51M2 СРО software enable, only 
Only effective when 

СОМ TWPLL 51M2 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM TWPLL 76M8 CPO software enable, only 
Only effective when 

'CGM TWPLL 76M8 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 153M6 СРО software enable, only 
Only effective when 

'CGM TWPLL 153M6 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM_TWPLL_48M_CP0 software enable, only 
Only effective when 

'CGM TWPLL 48M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 96M СРО software enable, only 
Only effective when 

'CGM TWPLL 96M CPO AUTO GATE SEL' 
de-asserted. 
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0 : disable; 
1: enable; 


CGM TWPLL 19 
2M СРО FORCE 
. EN 


CGM TWPLL 64 


M СРО FORCE _ 


EN 


CGM TWPLL 10 
2M4 CPO FORC 
E EN 


CGM TWPLL 12 
8M CPO FORCE 
. EN 


CGM TWPLL 25 
6М CPO FORCE 


. EN 


CGM TWPLL 21 
9M CPO FORCE 
. EN 


CGM TWPLL 21 
9М4 СРО РОВС 
E ЕМ 


CGM_TWPLL_30 
7M2 CPO FORC 
E EN 


CGM TWPLL 51 
2M СРО FORCE 
. EN 


CGM TWPLL 192M СРО software enable, only 
Only effective when 

'CGM TWPLL 192M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 64M СРО software enable, only 
Only effective when 

'CGM TWPLL 64M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 102M4 СРО software enable, only 
Only effective when 

СОМ TWPLL 102M4 СРО. AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 128M СРО software enable, only 
Only effective when 

'CGM TWPLL 128M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 256M СРО software enable, only 
Only effective when 

'CGM TWPLL 256M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 219M СРО software enable, only 
Only effective when 

'CGM TWPLL 219M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 219M4 СРО software enable, only 
Only effective when 

'CGM TWPLL 219M4 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM TWPLL 307M2 CPO software enable, only 
Only effective when 

'CGM TWPLL 307M2 CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 512M СРО software enable, only 
Only effective when 

'CGM TWPLL 512M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 878 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


6.34.1.66 


(С SPREADTRUM 


CGM_26M_CP0_ 
FORCE_EN 


CGM_TWPLL_15 
3M6_GPU_FORC 
Е ЕМ 


CGM_TWPLL_19 
2М_СРУ РОНС 
Е ЕМ 


CGM_TWPLL_25 


6M_GPU_FORC 
Е ЕМ 


CGM_TWPLL_30 
7M2_GPU_FORC 
Е ЕМ 


CGM_TWPLL_38 
4M GPU FORC 
E EN 


0x00000160 


TW 


E 


CGM FORCE EN CFG2 
CGM FORCE EN CFG2 (0xFFFFFFFF) 


| Bt [зт | 30 | 29 [28 | 27 | 26 | 25 | 24 | 


TW 
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СОМ 26M СРО software enable, only Only 
effective when 

'CGM 26M CPO AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 153M6 GPU software enable, 
only Only effective when 

'CGM TWPLL 153M6 GPU AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 192M GPU software enable, only 
Only effective when 

СОМ TWPLL 192M ОРО AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 256М ОРО software enable, only 
Only effective when 

'CGM TWPLL 256M GPU AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 307М2 ОРО software enable, 
only Only effective when 

'CGM TWPLL 307M2 GPU AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 384M GPU software enable, only 
Only effective when 

'CGM TWPLL 384M GPU AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


СОМ FORCE ЕМ CFG2 


[29 | 22 | 24 | 20 [19 |18 | 17 | 16 
TW TW TW IW TW IW. ТИ TW 


PLL PLL | PLL 


E E E 


N| N [м |= м | EN | EN | N | N | N | N | c | EN | 2 | — 
N N мм |" 
Ss ве oe 
| Bt |15) м|із|12|11|10|9|8)7)6)5)|4)|3)|2/1/0, 
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Type Reset Description 
Value 


TWPLL DIV 38M 
4 FORCE EN 


TWPLL DIV 76M 
8 FORCE EN 


TWPLL DIV 51M 
2 FORCE EN 


TWPLL DIV 153 
M6 FORCE EN 


TWPLL DIV 64M 
. FORCE. EN 


TWPLL DIV 128 
M FORCE EN 


TWPLL DIV 38М4 software enable, only Only 
effective when 

"IWPLL DIV 38M4 AUTO GATE SEL' 
de-asserted. 

0 : disable; 

1 : enable; 


TWPLL DIV 76М8 software enable, only Only 
effective when 

"IWPLL DIV 76M8 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV 51М2 software enable, only Only 
effective when 

"IWPLL DIV 51M2 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


TWPLL_DIV_153M6 software enable, only Only 
effective when 

"IWPLL DIV 153M6 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV 64M software enable, only Only 
effective when 

"IWPLL DIV 64M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV 128M software enable, only Only 
effective when 

"IWPLL DIV 128M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 
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TWPLL DIV 256 
M FORCE EN 


TWPLL DIV 256M software enable, only Only 
effective when 

"IWPLL DIV 256M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV 12M software enable, only Only 
effective when 

"IWPLL DIV 12M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV 24M software enable, only Only 
effective when 

"IWPLL DIV 24M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV. 48M software enable, only Only 
effective when 

"IWPLL DIV 48M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV. 96M software enable, only Only 
effective when 

"IWPLL DIV 96M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL ОМ 102M4 software enable, only Only 
effective when 

"IWPLL DIV 102M4 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV 192M software enable, only Only 
effective when 

"IWPLL DIV 192M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV 219M4 software enable, only Only 
effective when 

"IWPLL DIV 219M4 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


TWPLL_DIV_307M2 software enable, only Only 
effective when 

"IWPLL DIV 307M2 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 
TWPLL ОМ 384M software enable, only Only 


effective when 
"IWPLL DIV 384M AUTO GATE SEL' 


TWPLL DIV 12M 
. FORCE EN 


TWPLL DIV 24M 
. FORCE EN 


TWPLL DIV 48M 
. FORCE EN 


= 


TWPLL_DIV_96M 
_FORCE_EN 


TWPLL_DIV_102 
M4_FORCE_EN 


= 


TWPLL_DIV_192 
М ҒОНСЕ ЕМ 


= 


TWPLL_DIV_219 
M4_FORCE_EN 


2 
= 


TWPLL_DIV_307 
M2_FORCE_EN 


TWPLL_DIV_384 | [16] 
M_FORCE_EN 
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TWPLL_DIV_512 
M_FORCE_EN 


TWPLL_DIV_768 
M_FORCE_EN 


DPLL_DIV_33M_ 
FORCE_EN 


MPLL_DIV_50M 
FORCE_EN 


CGM_TWPLL_48 


M_CP1_FORCE_ 
EN 


CGM TWPLL 51 
M2 CP1 FORCE 
. EN 


CGM TWPLL 64 
M CP1 FORCE _ 
EN 


CGM TWPLL 76 
M8 CP1 FORCE 
. EN 


CGM TWPLL 96 
M CP1 FORCE _ 
EN 


SC9832 Device Specification 


de-asserted. 
0 : disable; 
1: enable; 


TWPLL DIV 512M software enable, only Only 
effective when 

"IWPLL DIV 512M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL DIV. 768M software enable, only Only 
effective when 

"IWPLL DIV 768M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


DPLL DIV 33M software enable, only Only 
effective when 

'DPLL DIV 33M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


MPLL DIV 50M software enable, only Only 
effective when 

'MPLL ОМ 50M AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 48M СР1 software enable, only 
Only effective when 

'CGM TWPLL 48M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 51M2 CP1 software enable, only 
Only effective when 

СОМ TWPLL 51M2 CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 64M СР1 software enable, only 
Only effective when 

'CGM TWPLL 64M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 76М8 CP1 software enable, only 
Only effective when 

'CGM TWPLL 76M8 CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 96M CP!1 software enable, only 
Only effective when 

'CGM TWPLL 96M CP1 AUTO GATE SEL' 
de-asserted. 


0 : disable; 
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(С SPREADTRUM 
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БТ ШЕ ШЕ С EL. C 


CGM_TWPLL_12 
8M_CP1_FORCE 
_EN 


CGM_TWPLL_15 
3M6_CP1_FORC 
Е ЕМ 


CGM_TWPLL_19 
2M_CP1_FORCE 
EN 


CGM_TWPLL_25 
6M_CP1_FORCE 
_EN 


CGM_TWPLL_51 
2M_CP1_FORCE 
_EN 


CGM_TWPLL_76 
8M_CP1_FORCE 
_EN 


CGM_LTEPLL_3 
0M72 CP1 FOR 
CE EN 


CGM FORCE EN CFG3 


CGM TWPLL 128M CP1 software enable, only 
Only effective when 

'CGM TWPLL 128M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ TWPLL 153M6 СР1 software enable, only 
Only effective when 

'CGM TWPLL 153M6 CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1 : enable; 


CGM TWPLL 192M CP1 software enable, only 
Only effective when 

'CGM TWPLL 192M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 256M СРІ software enable, only 
Only effective when 

'CGM TWPLL 256M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 512M СРІ software enable, only 
Only effective when 

'CGM TWPLL 512M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


CGM TWPLL 768M CP1 software enable, only 
Only effective when 

'CGM TWPLL 768M CP1 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


СОМ LTEPLL 30M72 CP1 software enable, 
only Only effective when 

'CGM LTEPLL 30M72 CP1 AUTO GATE SEL 
' de-asserted. 

0 : disable; 


1: enable; 


ЕЕЕ ЕЕЕ ЕЕЕ ВЕСЕО ДЕСИ 


- reserved reserved 
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Ею = 


ЕСЕЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


CGM FORCE EN CFG3 


Field Name Type Reset Description 
Value 


eei — [ms no [oo [Reseed — — — — — — —] 


CGM TWPLL 76 | [27] RW 0х1 CGM_TWPLL_76M8_CODEC software enable, 
M8 CODEC FO only Only effective when 
RCE EN 'CGM TWPLL 76M8 CODEC AUTO GATE S 
EL' de-asserted. 
0 : disable; 
1 : enable; 
CGM TWPLL 96 | [26] CGM TWPLL 96M CODEC software enable, 
M CODEC FOR only Only effective when 
CE EN "СОМ TWPLL 96M CODEC AUTO GATE SE 
L' de-asserted. 
0 : disable; 
1 : enable; 


CGM TWPLL 12 | [25] CGM TWPLL 128M CODEC software enable, 
8M CODEC FO only Only effective when 
RCE EN CGM TWPLL 128M CODEC AUTO GATE SE 
L' de-asserted. 
0 : disable; 
1 : enable; 
CGM TWPLL 15 | [24] 0х1 CGM TWPLL 153M6 CODEC software enable, 
3M6 CODEC FO only Only effective when 
RCE EN 'CGM TWPLL 153M6 CODEC AUTO GATE S 
EL' de-asserted. 
0 : disable; 
1 : enable; 


CGM TWPLL 19 | [23] CGM TWPLL 192M CODEC software enable, 
2M CODEC FO only Only effective when 
RCE EN 'CGM TWPLL 192M CODEC AUTO GATE S 
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EL' de-asserted. 
0 : disable; 


CGM TWPLL 25 CGM TWPLL 256M CODEC software enable, 

6M CODEC FO only Only effective when 

RCE EN 'CGM LTEPLL 30M72 CP1 AUTO GATE SEL 
' de-asserted. 


0 : disable; 
1: enable; 


CGM 26M COD CGM 26M CODEC software enable, only Only 
EC FORCE EN effective when 
'CGM 26M CODEC AUTO GATE SEL' 
de-asserted. 


0 : disable; 
1: enable; 


CGM TWPLL 38 CGM TWPLL 384M MM software enable, only 

4M MM FORCE Only effective when 

_EN 'CGM TWPLL 384M MM AUTO GATE SEL' 
de-asserted. 


x : disable; 
: enable; 


me ЕЛ no [o [nes — 


RC1_2M_FORCE А 7] RC1_2M software enable, only Only effective 
_EN when 'RC1 2M AUTO GATE SEL' de-asserted. 
0 : disable; 
1 : enable; 
АСО 2M FORCE | [16] RW 0х1 АСО 2M software enable, only Only effective 
_ЕМ when 'RCO_2M AUTO GATE SEL' de-asserted. 
0: disable; 
1 : enable; 
AON 1M РОВС | [15] RW AON 1M software enable, only Only effective 
E EN when AON 1M AUTO САТЕ SEL' de-asserted. 
0 : disable; 
1 : enable; 
AON 2M РОВС | [14] RW AON 2M software enable, only Only effective 
E EN when 'AON 2M AUTO GATE SEL' de-asserted. 
0 : disable; 
1 : enable; 
AON 13M FORC | [13] RW AON 13M software enable, only Only effective 
E EN when 'AON 13M AUTO САТЕ SEL' 
de-asserted. 
0 : disable; 
1 : enable; 
LTEPLL DIV 30 [12] RW LTEPLL DIV 30M72 software enable, only Only 
M72 FORCE EN effective when 
"ТЕРЬ DIV 30M72 AUTO САТЕ БЕ" 
de-asserted. 
0 : disable; 
1 : enable; 
LTEPLL DIV 61 [11] RW LTEPLL DIV 61M44 software enable, only Only 
M44 FORCE EN effective when 
"ТЕРЬ DIV 61M44 AUTO САТЕ БЕ" 
de-asserted. 
0 : disable; 
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LTEPLL_DIV_122 
M88_FORCE_EN 


LTEPLL_DIV_245 
M76_FORCE_EN 


LTEPLL_DIV_68 
M26_FORCE_EN 


LTEPLL_DIV_102 
M4_FORCE_EN 


LTEPLL_DIV_204 
M8_FORCE_EN 


LTEPLL_DIV_409 
М6 ҒОНСЕ ЕМ 


LTEPLL_DIV_153 
М6 ҒОНСЕ ЕМ 


LTEPLL_DIV_307 
M2_FORCE_EN 


LTEPLL_DIV_614 
M4_FORCE_EN 


TWPLL_DIV_5M1 


V1.0 


| 
RW 


ul 
ШЕ 
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LTEPLL DIV 122M88 software enable, only Only 
effective when 

'LTEPLL_DIV_122M88 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 


1: enable; 


LTEPLL DIV 245М76 software enable, only Only 
effective when 

'LTEPLL DIV 245M76 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


LTEPLL DIV 68M26 software enable, only Only 
effective when 

'LTEPLL DIV 68M26 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


LTEPLL DIV 102M4 software enable, only Only 
effective when 

'LTEPLL_DIV_102M4 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 


1: enable; 


LTEPLL DIV 204М8 software enable, only Only 
effective when 

ІТЕРІШ DIV 204M8 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 


1: enable; 


LTEPLL DIV 409M6 software enable, only Only 
effective when 

'UITEPLL DIV 409M6 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 


1: enable; 


LTEPLL DIV 153M6 software enable, only Only 
effective when 

'UITEPLL DIV 153M6 AUTO GATE SEL' 
de-asserted. 

0 : disable; 


1: enable; 


LTEPLL DIV 307M2 software enable, only Only 
effective when 

'LTEPLL DIV 307M2 AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 


1: enable; 


LTEPLL DIV 614М4 software enable, only Only 
effective when 

'LTEPLL_DIV_614M4_ AUTO САТЕ SEL' 
de-asserted. 

0 : disable; 


1: enable; 


TWPLL ОМ 5M12 software enable, only Only 
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2 FORCE EN effective when 
"IWPLL DIV 5M12 AUTO GATE SEL' 
de-asserted. 
0 : disable; 
1: enable; 


TWPLL DIV 10M TWPLL DIV 10Me24 software enable, only Only 
24 FORCE EN effective when 
"IWPLL ОМ 10M24 AUTO GATE SEL' 
de-asserted. 
0 : disable; 


1: enable; 


6.34.1.68 SLEEP XTLON CTRL 


0x00000168 SLEEP XTLON CTRL (0x00000000) SLEEP XTLON CTRL 


0x00001168 SLEEP XTLON CTRL SET SLEEP CONI HL 


0x00002168 SLEEP XTLON CTRL CLR SLEEP < - CTRL 


ИОИЕЛЕЛЕЛЕЛЕЛЕЗЛЕЛЕЛЕЗЕЗЕЛЕЗЕЛЕЛЕЛЕЗ 
| Мате | reserved 


- Е 


Set/CIr 


SLEEP XTLON CTRL 


Field Name Type Set Reset Description 
Clear Value 


Dese [тыю | [ш Reemi — — — — —] 


ARM7 SLEEP X | [5] RW S/C 0x0 XTLO or/and XTL1, which ARM7 

TL ON selected, kept on when ARM7 in Deep 
sleep; 
0 : XTLO or/and XTL1 shut down in 
АВМ71 sleep; 
1 : XTLO or/and XTL1 kept on in ARM7 
sleep; 


VCP1 SLEEP X XTLO or/and XTL1, which VCP1 
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selected, kept on when CP1 in Deep 
sleep; 

0 : XTLO or/and XTL1 shut down in 
VCP1 sleep; 

1: XTLO or/and XTL1 kept on in VCP1 
sleep; 


VCPO SLEEP X XTLO or/and XTL1, which VCPO 

TL ON selected, kept on when СРО in Deep 
sleep; 
0 : XTLO or/and XTL1 shut down in 
VCPO sleep; 
1: XTLO or/and XTL1 kept on in VCPO 
sleep; 


CP1 SLEEP XTL XTLO or/and XTL1, which CP1 
ON selected, kept on when CP1 in Deep 
sleep; 


0 : XTLO or/and XTL1 shut down in 


CP1 sleep; 


1: XTLO or/and XTL1 kept on in CP1 
sleep; 


CPO SLEEP XTL XTLO or/and XTL1, which CPO 

_ОМ selected, Кері on when СРО іп Deep 
sleep; 
0 : XTLO or/and XTL1 shut down in 
CPO sleep; 
1 : XTLO or/and XTL1 kept on in CPO 
sleep; 


AP_SLEEP_XTL_ XTLO or/and XTL1, which AP selected, 
ON kept on when AP in Deep sleep; 
0 : XTLO or/and XTL1 shut down in АР 
sleep; 
1 : XTLO or/and XTL1 kept on in AP 
sleep; 


6.34.1.69 MEM SLP CFG 
0x0000016C MEM. SLP CFG (0x00000000) MEM SLP CFG 


| Bit_| at | 30 | 29 [28 [27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 
[Name | >S maoe | 


MEM_SLP_CFG 


Type RW 


OXI ич (| 
ЕСЛРАССЕЕЛЕНЕНЕНЕЛЕНЕНЕЛЕНЕЛЕНЕЛЕН 
RWOR,É9£$£<$I%IŠIIzIÉIIISITOIII<Ç-W€.TTIŠIIIH 

A= өза 7 | 


МЕМ БІР CFG 


" 


MEM SLP CFG 


Field Name Type Reset Description 
Value 


MEM SLP CFG | [31:0] MEM SLP CFG 
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6.34.1.70 MEM SD CFG 


Cen [o [з p [T [s [25 [25 [аз [2 [ [ж [лә [тв | v [15] 
ruwar 


MEM_SD_CFG 


Ш 


w wssEIOivrar 
[Reset [о | o [о [ооо [ооо оо [о ооо || 
er |s|u[e[o]ulo[s]|e ЕВС ЕС ЗЕ ВЕ ЕС 
Nm | (Оммәме 4 


МЕМ_$0_СЕ@ 
Type 


MEM_SD_CFG 


Field Name Type Reset Description 
Value 


6.34.1.71 CA7_CORE_PU_LOCK 


0x00000174 CA7_CORE_PU_LOCK (0x00000000) CA7_CORE_PU_LOCK 


0x00001174 CA7_CORE_PU_LOCK SET о U LOGCK 


0x00002174 CA7_CORE_PU_LOCK CLR cud a 


| B | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 49 | v8 | 17 | 16 | 
namne = 2. 


reserved 


w) 06 
wa 


Set/CIr 


CA CA CA 
7С|7С|7С 
reserved reserved ЗР | 2Р | 1Р 
UL ро ро 
ос ос ос 
K K K 
EN 


EN EN 


CA7_CORE_PU_LOCK 
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Field Name Type Set Reset Description 
Clear Value 
ЕТЕШ ЕЕЕ NEN ЕТ ET NR RN 


CA7 C3 GIC W CA7 Core 3 GIC wakeup enable, high 
AKEUP EN active; 


0: disable 

1: enable; 
CA7 C2 GIC W CA7 Core 2 GIC wakeup enable, high 
AKEUP EN active; 

0: disable 

1: enable; 


CA7 C1 GIC W CA7 Core 1 GIC wakeup enable, high 
AKEUP EN active; 


0: disable 


1: enable; 


CA7 CO GIC W CA7 Core 0 GIC wakeup enable, high 
AKEUP EN active; 


0: disable 
1: enable; 


кәе fira [RO | [© [nese — — — — — O 


CK 
СА? C2 PU LO |[2] RW S/C 0х0 Not Used 
CK 
CA7 C1 PU LO | [1] RW S/C 0х0 Not Used 
CK 
CK 


6.34.1.72 ARM7_HOLD_CGM_EN 


0x00000178 ARM7_HOLD_CGM_EN (0x00000000) ARM7_HOLD_CGM_EN 


0x00001178 ARM7. HOLD СОМ EN SET dier E 


0x00002178 АВМ7 HOLD СОМ EN CLR АВМ? _ uror CGM EN 


KCNEIJEIJEIEIEJEJEIEIEIEJEREJEIEIERE 


reserved 


tel mm 


LESS] Л ШЕ i ЯА И ЧЕ ЕЗ ЕЛЕ ИЕТ ЕЧЕН Т 
РО РО РО РО РО РО РО РО РО РО РО 


reserved 
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d M M M HO | LD LD LD LD 
a Ho HO HO HO | LD | EN EN EN EN 
Eli E pes | E EN 
ER 


ARM7 HOLD СОМ EN 


Field Name Type Set Reset Description 
Clear Value 


PD CP1 CEVA 2 — Used 
CGM HOLD EN 
PD ЕД СА5 С L 0) ll aü Used 
ЕД HOLD EN 
PD СРО CEVA ANO 0 Used 
x . CGM HOLD Е 
PD CPO CEVA |[7] Not Used 
0 CGM HOLD E 
N 
PD СРО ARMS . RW S/C 0x0 Not Used 
1 CGM HOLD E 
N 
PD СРО ARM9 | [5] RW S/C 0x0 Not Used 
0 CGM HOLD E 
N 
PD CA7 TOP C |[4] RW S/C 0x0 Not Used 
MG HOLD EN 
PD СА? СЗ СМ | [3] RW S/C 0x0 Not Used 
G HOLD EN 
PD СА? C2 СМ | [2] RW S/C 0x0 Not Used 
G HOLD EN 
PD СА? C1 СМ | [1] RW S/C 0x0 Not Used 
G HOLD EN 
PD CA7 C0 CM RW S/C 0x0 Not Used 
G HOLD EN 

6.34.1.73 PWR CNT WAIT CFGO 


0x0000017C PWR CNT WAIT CFGO0 (0xBOBOBOBO) PWR CNT WAIT CFGO 


0x0000117C PWR CNT WAIT. CFG0 SET Е 


PWR CNT WAIT CFGO 
CLR 


| вт |31 | 30 | 20 [28 [27 | 26 | 25 | 24 |23 | 22 [21 | 20 | 19 | 18 | 17 | 16 | 


0x0000217C PWR CNT WAIT CFGO0 CLR 


VCPO PWR WAIT CNT CP1 РМА WAIT CONT 
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PWR CNT WAIT CFGO 


Field Name Type Set/ Reset Description 
Clear Value 
VCPO PWR WAI | [31:24] | RW S/C 0хВ0 The май time before VCPO wakeup, 
T_CNT 1ms power stable wait time, by default; 
ұяты [23:16] | RW $/С 0хВ0 The wait time before CP1 wakeup, 1115 
power stable wait time, by default; 
СРО. тун WAIT | [15: 8] $/С 0хВ0 The wait time before CPO wakeup, 1115 
power stable wait time, by default; 
ANTI TWR | WAIT | [7: 0] 0хВ0 The wait time before AP wakeup, ims 
power stable wait time, by default; 
6.34.1.74 PWR_CNT_WAIT_CFG1 


0x00000180 PWR CNT WAIT CFG1 (0x0000B0BO) PWR CNT WAIT CFG1 


0х00001180 PWR_CNT_WAIT_CFG1 SET eee 
0x00002180 PWR_CNT_WAIT_CFG1 CLR aii z “OSO 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 


reserved 


PWR_CNT_WAIT_CFG1 


Field Name Type Set/ Reset Description 
Clear Value 
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ARM7_PWR_WAI | [15: 8] — The wait time before ARM7 ——— 
T ONT 1ms power stable wait time, by default; 


VCP1 PWR WAI |[7:0] 0хВ0 The wait time before VCP1 wakeup, 
T_CNT 1ms power stable wait time, by default; 


6.34.1.75 АСО REL СЕС 


0x00000184 RCO REL CFG (0x0000000B) RCO REL CFG 
0x00001184 RCO REL CFG SET RCO REL CFG SET 


0x00002184 RCO REL CFG CLR RCO REL CFG CLR 


| Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
namne = 8 


reserved 


е mm 


" ~ 


RCO_REL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


RCO_ARM7_SEL | 5] Daa selected by ARM7 sys. Once 
selected, RCO would SHUTDOWN 
after ARM7 sys into deep sleep; 

0 :RC0 not selected by ARM7 sys; 
1 : RCO selected by ARM7 Sys. 


RCO_VCP1_SEL | [4] RW $/С 0х0 RCO selected ру VCP1 sys. Once 
selected, RCO would SHUTDOWN 
after VCP1 sys into deep sleep; 

0 : RCO not selected by VCP1 sys; 
1 : RCO selected by VCP1 Sys. 

RCO_VCPO_SEL | [3] RW $/С 0х1 RCO selected ру VCPO sys. Once 
selected, RCO would SHUTDOWN 
after VCPO sys into deep sleep; 

: : RCO not selected by VCPO sys; 
: RCO selected by УСРО Sys. 


RCO CP1 SEL [ 2] L RCO selected by CP1 sys. Once 
selected, RC0 would SHUTDOWN 
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after CP1 sys into deep sleep; 

2 : RCO not selected by СР1 sys; 
: RCO selected by CP1 Sys. 


RCO CPO SEL [ 1] RCO selected by СРО sys. Once 
selected, RCO would SHUTDOWN 
after CPO sys into deep sleep; 

0 : RCO not selected by СРО sys; 
1 : RCO selected by CPO Sys. 


RCO_AP_SEL 0х1 RCO selected by АР sys. Once 
selected, RCO would SHUTDOWN 
after AP sys into deep sleep; 

0 : RCO not selected by АР sys; 
1 : RCO selected by AP Sys. 


6.34.1.76 RC1_REL_CFG 


0x00000188 RC1_REL_CFG (0х00000014) RC1_REL_CFG 
0x00001188 RC1 REL CFG SET ЕСІ REL CFG SET 


0x00002188 RC1 REL CFG CLR RC1 REL CFG CLR 


Cen [o [о [2 [2 T [s [25 [2 5 [2 [5 [ж [лә [те [т [15] 
Teme 


- ~ 


RC1_REL_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


RC1_ARM7_SEL 5] — selected by ARM7 sys. Once 
selected, RC1 would SHUTDOWN 
after ARM7 sys into deep sleep; 

0 :RC1 not selected by ARM7 sys; 
1 : RC1 selected by ARM7 Sys. 


ЕСІ VCP1 SEL | [4] RW S/C 0х1 ЕСІ selected by VCP1 sys. Once 
selected, RC1 would SHUTDOWN 
after VCP1 sys into deep sleep; 

0 : RC1 not selected by VCP1 sys; 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 894 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


See 


— _VCP0_SEL RC1 selected by VCP0 sys. Once 
selected, RC1 would SHUTDOWN 
after VCP0 sys into deep sleep; 
| : RC1 not selected by VCPO sys; 

: RC1 selected by VCPO Sys. 


RC1 CP1 SEL RC1 selected by CP1 sys. Once 
selected, RC1 would SHUTDOWN 
after CP1 sys into deep sleep; 

0 : RC1 not selected by CP1 sys; 


1 : RC1 selected by CP1 Sys. 


RC1 CPO SEL RC1 selected by СРО sys. Once 
selected, RC1 would SHUTDOWN 
after CPO sys into deep sleep; 

0 : RC1 not selected by CPO sys; 


1 : RC1 selected by СРО Sys. 
RC1 AP SEL RC1 selected by AP sys. Once 


selected, RC1 would SHUTDOWN 
after AP sys into deep sleep; 


0 : RC1 not selected by AP sys; 
1 : RC1 selected by AP Sys. 


6.34.1.77 RC CNT WAIT CFG 


0x0000018C RC СМТ WAIT СЕО (0x0000FFFF) RC CNT WAIT CFG 
0x0000118C RC CNT WAIT CFG SET RC CNT WAIT CFG SET 


0x0000218C ВС CNT WAIT. СЕС CLR RC _ aus mr: CFG 


Cae [а аа Га аа [я Га аа а [s] 7 


reserved 


Type 
Set/CIr 


| Name | RC1 WAIT СМТ 


а ЕЕ ES ЕНЕНЕЛЕНЕНЕНЕНЕНЕНЕНЕЕН 


RC_CNT_WAIT_CFG 


Field Name Type Set/ Reset Description 
Clear Value 


Теле ena mo [ |ә |ж — — — — —] 


RC1 WAIT CNT | [15: 8] 1ms power stable wait time, by default; 
RCO WAIT CNT | [7:0] 1ms power stable wait time, by default; 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 895 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


6.34.1.78 MEM AUTO SLP CFG 


C [o [з [2 2 [2 [25 29 [аз [2 [т [ж [лә [| [т [ле 


MEM AUTO SLP EN 


Type RW 


x m m 
Б ЛЕЛЕХЕНЕЛЕНЕЛЕМЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЖЕЛ 
ШІН ЕЗЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕНЕНЕЛЕЛЕШЕЙ 


MEM AUTO SLP ЕМ 


ЕГЕ 
Peel 1 


MEM_AUTO_SLP_CFG 


Field Name Type Reset Description 
Value 
MEM_AUTO_SLP | [31: 0] RW 0х0 СРО/АОМ Memory AUTO Sleep Enable, please 
_ЕМ refer to МЕМ 51Р CFG (0x16C) 


6.34.1.79 MEM_AUTO_SD_CFG 


Em [o [9o [3 [8 7 2 5 [2 [5 [2 T [2 [л [ v [| 


MEM AUTO SD EN 


Type RW 


45%“ | 
ЕІЛЕНЕНЕНЕНЕНКИГИЕНЕИЕНЕНЕНЕНЕНЕНЕН 
ШЕ ЕЛЕЛЕЗЕНЕЖЕЛЕЛЕШЕЛЕЛЕЛЕЖЕНЕНЕШЕЕ 


| Мате | MEM AUTO SD EN 
Type 


MEM AUTO SD CFG 


Field Name Type Reset Description 
Value 
MEM AUTO SD | [31: 0] RW 0x0 CPO/AON Memory AUTO Power Down Enable, 
_EN please refer to MEM_SD_CFG (0x170) 
6.34.1.80 CPO PD SHUTDOWN CFG 


0x00000198 СРО PD SHUTDOWN CFG (0x0000003F) егі E 


0x00001198 СРО PD SHUTDOWN СЕС SET айн r s 
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СРО PD SHUTDOWN C 
FG CLR 


P EHE шш 


- - 


0х00002198 CPO PD SHUTDOWN CFG CLR 


вен [оо [о [ооо [ооа о [о [оо | охо | 
MEC СЕ Е СЕ EA Е СЗ ВЕ Е Е ЕС 


- - 


CPO PD SHUTDOWN CFG 


Field Name Type беі/ Reset Description 
Clear Value 


PD CPO HUSGE СРО HUSGE power down enable, Lo — 
. NCP1 SEL effective when VCP1 power down. 


0: disable; 
1: enable; 


PD CPO TD VC CPO TD power down enable, Only 
P1 SEL effective when VCP1 power down. 


0: disable; 
1: enable; 


PD CPO GSM 0 CPO GSM power down enable, Only 
-ҮСРІ SEL effective when VCP1 power down. 


0: disable; 

1: enable; 
PD СРО CEVA. CPO CEVA power down enable, Only 
0 VCP1 SEL effective when VCP1 power down. 

0: disable; 

1: enable; 
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PD CPO ARM9 | [16] RW S/C 0x0 СРО ARMS 1 power down enable, 
1 VCP1 SEL Only effective when VCP1 power 
down. 
0: disable; 
1: enable; 


[wes — [mss [RO | os [ее — — — — 


PD СРО ARMS . RW S/C 0х0 CPO ARMS 0 power down enable, 
0 VCPO SEL Only effective when VCPO power 
down. 
0: disable; 
1: enable; 


шына” [ms [m | ee meme À 


PD СРО HUS3GE < 
_CP0_SEL 


СРО НОЗСЕ power down enable, Only 
effective when CP0 power down. 


0: disable; 
1: enable; 


PD CPO TD CP 
0 SEL 


CPO TD power down enable, Only 
effective when CPO power down. 


0: disable; 

1: enable; 

CPO GSM power down enable, Only 
effective when CPO power down. 

0: disable; 

1: enable; 


0х1 СРО СЕУА power down enable, Only 
effective when CPO power down. 
0: disable; 
1: enable; 


PD_CP0_GSM_0 
_CPO_SEL 


PD_CPO_CEVA_ 
0 CPO SEL 


PD СРО ARM9. 
1 CPO SEL 


CPO ARMS 1 power down enable, 
Only effective when СРО power down. 


0: disable; 
1: enable; 


PD СРО ARM9. 
0 CPO SEL 


CPO ARMS 0 power down enable, 
Only effective when CPO power down. 


0: disable; 
1: enable; 


6.34.1.81 CP1 PD SHUTDOWN CFG 


0x0000019C CP1 PD SHUTDOWN СЕС (0x0000001F) u Sasu 
0x0000119C CP1_PD_SHUTDOWN CFG SET Е 


0х0000219С CP1_PD_SHUTDOWN_CFG CLR ene a 


reserved 
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- 


Туре 
Set/CIr 


CP1 PD SHUTDOWN CFG 


Field Name Type Set Reset Description 
Clear Value 


PD CP1 COMW ——— power down enable, 
RAP VCP1 SEL Only effective when VCP1 power 
down. 


0: disable; 

1: enable; 
PD CP1 CEVA. CP1 CEVA power down enable, Only 
VCP1 SEL effective when VCP1 power down. 

0: disable; 

1: enable; 


PD CP1 LTE P2 CP1 LTE P2 power down enable, 


. VCP1 SEL Only effective when VCP1 power 
down. 


0: disable; 
1: enable; 


PD CP1 LTE P1 CP1 LTE P1 power down enable, 
-ҮСРІ SEL Only effective when VCP1 power 
down. 


0: disable; 
1: enable; 
PD CP1 CA5 V CP1 CAS power down enable, Only 
CP1 SEL effective when VCP1 power down. 
0: disable; 
1: enable; 


reserved i Reserved 
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PD CP1 COMW CP1 COMWRAP power down enable, 
RAP CP1 SEL Only effective when CP1 power down. 


0: disable; 

1: enable; 
PD CP1 CEVA. CP1 CEVA power down enable, Only 
CP1 SEL effective when CP1 power down. 

0: disable; 

1: enable; 


PD CP1 LTE P2 CP1 LTE P2 power down enable, 
.CP1 SEL Only effective when CP1 power down. 


0: disable; 

1: enable; 
PD CP1 LTE P1 CP1 LTE P1 power down enable, 
.CP1 SEL Only effective when CP1 power down. 

0: disable; 

1: enable; 
PD CP1 CA5 C CP1 CAS power down enable, Only 
P1 SEL effective when CP1 power down. 

0: disable; 

1: enable; 


6.34.1.82 WAKEUP LOCK EN 


0х000001А0 WAKEUP LOCK EN (0х00000000) WAKEUP LOCK EN 
0x000011A0 WAKEUP_LOCK_EN SET WAKEUP_LOCK_EN SET 


0х000021А0 WAKEUP_LOCK_EN CLR WAKEUP_LOCK_EN CLR 


И ЕЕ ee ee ee 


14 I 


ПСТ ЕЕ С Е Е С С ОС С С СЗ ОС СЗ Е Е ИСЗ СО 
РО РО РО РО РО РО РО РО РО РО РО РО РО РО РО РО 
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L L K OC c c 
OC OC EN 
йт K_ EN E Е 
ЕМ 


Е Е Е [| eo [| ss s 
Sever | se [se [se [s [se [se [se [se |84 [se [se [se [s [e | se se] 


WAKEUP LOCK EN 


Field Name Type Set Reset Description 
Clear Value 


[mmu Е СЗ qe mew — —— —— 


PD CODEC TO 
P WAKEUP LO 
CK EN 


VCP1 SYS WAK 
EUP LOCK EN 


VCPO SYS WAK 
EUP LOCK EN 


CP1 SYS WAKE 
UP LOCK EN 


CPO SYS WAKE 
UP LOCK EN 


AP SYS WAKEU 
P LOCK EN 


PD PUB SYS W 
AKEUP LOCK E 
N 


PD CP1 COMW 
RAP WAKEUP L 
OCK EN 


PD CP1 CEVA 
WAKEUP LOCK 
. EN 


PD CP1 LTE P2 
_ WAKEUP LOC 
K EN 


PD CP1 LTE P1 
- WAKEUP LOC 
K EN 


[27] PD CODEC TOP WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 


[26] RW VCP1 SYS WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 


[25] RW VCPO. SYS WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 

[24] RW CP1 SYS WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 

RW CPO SYS WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 
RW AP SYS WAKEUP LOCK; 

0: Enable wakeup; 
1: Lock wakeup; 

М B 7 

[20] RW S/C 0x0 PD CP1 COMWRAP WAKEUP 
LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 

[19] RW S/C 0x0 PD CP1 CEVA WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 

[18] RW S/C 0x0 PD CP1 LTE P2 WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 

[17] RW S/C 0x0 PD CP1 LTE P1 WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 


PD CP1 CA5 W |[16] RW S/C 0x0 PD CP1 CA5 WAKEUP LOCK; 
AKEUP LOCK E 


V1.0 
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N 0: Enable wakeup; 
1: Lock wakeup; 
PD_CPO_CEVA_ | [15] RW S/C 0х0 PD CPO CEVA 1 WAKEUP LOCK; 
1 WAKEUP LOC 0: Enable wakeup; 
K EN . А 
1: Lock wakeup; 
PD_CPO_CEVA_ | [14] RW S/C 0х0 PD CPO CEVA 0 WAKEUP LOCK; 
0 WAKEUP LOC 0: Enable wakeup; 
K EN . . 
1: Lock wakeup; 
PD CPO TD WA | [13] not p 
KEUP LOCK EN 
PD CPO GSM 1 | [12] not С 
_ WAKEUP LOC 
K EN 
PD CPO GSM 0 | [11] not used 
_ WAKEUP LOC 
K EN 
PD CPO HUSGE | [10] RW S/C 0x0 not used 
_ WAKEUP LOC 
K EN 
PD CPO ARM9 . RW S/C 0х0 not used 
1 WAKEUP LOC 
K EN 
PD CPO ARM9 _ RW S/C 0х0 PD CPO ARM9 0 WAKEUP LOCK; 
0 WAKEUP LOC 0: Enable wakeup; 
K EN . Қ 
1: Lock wakeup; 
PD MM TOP W | [7] RW S/C 0x0 not used 
AKEUP LOCK E 
N 
PD GPU TOP not used 
WAKEUP LOCK 
. EN 


PD AP SYS WA Е per] 
KEUP LOCK EN 


PD СА? ТОР М 
AKEUP LOCK E 
N 


< WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 


PD_CA7_C3 WAKEUP LOCK; 
0: Enable wakeup; 
1: Lock wakeup; 


PD CA7 C2 WA PD CA7 C2WAKEUP LOCK; 
KEUP LOCK EN 0: Enable wakeup; 
1: Lock wakeup; 


PD CA7 C3 WA 
KEUP LOCK EN 


PD CA7 C1 WA PD CA7 C1 WAKEUP LOCK; 
KEUP LOCK EN 0: Enable wakeup; 


1: Lock wakeup; 
PD CA7 CO WAKEUP LOCK; 


0: Enable wakeup; 
1: Lock wakeup; 


PD CA7 CO WA 
KEUP LOCK EN 
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6.34.1.83 PD CODEC TOP CFG 


0x000001 A4 PD_CODEC_TOP_CFG (0x02208004) PD_CODEC_TOP_CFG 


0x000011A4 PD CODEC TOP CFG SET кы БӨРЕ rare 


0х000021А4 PD CODEC ТОР CFG CLR е 


ЕС ЕЕ ЕА ЕЕ ЕЕЕ ЕЕЕ 


J- ИС 


ЕСЭ e ee 
swe [se [se 

IDR ONG  KEXEREREREN 
ШІН ЕЛЕПЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 
ІІІ ЕЕ ОЕ ЗЕЕ 
ЕГЕ нн 
r э СИ 
rese С o 5] 


PD CODEC TOP CFG 


Field Name Type Set Reset Description 
Clear Value 


PD CODEC TO -3 СИИ Power Domain 
P FORCE SHUT 'PD CODEC ТОР" SHUTDOWN. Only 
DOWN effective when 
'PD CODEC TOP AUTO SHUTDO 
WN EN' de-asserted. 


PD CODEC TO | [24] RW S/C 0x0 Enable Power Domain 

P AUTO SHUTD 'PD CODEC ТОР" automatically 

OWN EN Power-off when AP into Deep Sleep. 
0: Power Domain SHUTDOWN by 
Рр CODEC TOP FORCE SHUTDO 
WN' 
1 : Power domain Automatically 
SHUTDOWN when AP enter Deep 
Sleep; 


PD CODEC TO | [23:16] 0x20 Delay time for 'PD CODEC TOP' 
P PWR ON DLY from turn power switch to asserting 
power reset, in power up process, 
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x p  wmunoss — E 


PD аас СЕР [15: — 0x80 mia time for 'PD CODEC TOP' 
= ЭПА from Powering ир, іп power up 
process, with unit of 30us. 


PD CODEC ТО [ 7:0] Delay time for "РО CODEC ТОР! 

P [SO ON DLY from enable isolation cell to turn-off 
power switch, in power on process. 
with unit of 30us. 


6.34.1.84 PD СА? СО SHUTDOWN MARK, STATUS 


~ (0x00000000) N MARK STATUS 
I CDI ЕЕ SIE CE ЕСН 
| Name | reserved 
Type 


— 200 
Peset ЫШ ЕШ И И ЕН |24 | ВВ 
mwa 


Т7 PD СА? C0 SHUTDOWN 
е6 _МАВК 


es [e О С ОС С ОС С С 


PD CA7 CO SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


PD CA7 CO SH |[3:0] Power Domain UN status register, will be 
UTDOWN MARK cleared to default by power domain power on 
reset; 


6.34.1.85 PD СА? C1 SHUTDOWN MARK, STATUS 


PD CA7 C1 SHUTDOWN MARK STATUS | PD CA7 C1 SHUTDOW 
0х00003004 (0х00000000) № MARK STATUS 


| B | 31 | 30 | 29 [28 | 27 | 26 | 25 | 2« | 23 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
m = SS 


reserved 
Type | 


ШШ ЛЕШЕ И БЕРЕН ЕЕ В 


ое PD_CA7_C1_SHUTDOWN 
eserves "MARK 


ER 32 | .]J].. 
пева | o | o [о [оо [о [о [о 
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PD CA7 C1 SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


PD CA7 C1 SH |[3:0] Power Domain — status register, will be 
UTDOWN MARK cleared to default by power domain power on 
reset; 
6.34.1.86 PD CA7 C2 SHUTDOWN MARK STATUS 


0x00003008 PD СА? C2 SHUTDOWN MARK, STATUS PD CA7 C2 SHUTDOW 
(0x00000000) N MARK STATUS 


| B | 31 | 30 | 20 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
name = a 


reserved 
ту II 
Pest | | o |o |o o |o ни жн ОЗ ни 
| Bi [15 14, 13 12 1 1 10] 9 е {те [е јаз 2 {то 


soned PD CA7 C2 SHUTDOWN 
eserve МАЯК 


к= |] 


PD СА? C2 SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


РО je —— 
PD СА? C2 SH | [3:0] Power Domain Shutdown status register, will be 
UTDOWN_MARK cleared to default by power domain power on 

reset; 


6.34.1.87 PD СА? СЗ SHUTDOWN MARK, STATUS 


(0x00000000) N MARK STATUS 
Eaa ал ЕЕЕ Г еее ЕЕЕ шәй 
Nome 47 || |. 


reserved 


| B fis | e [аз | 2 L1 | vo | o [віт | o | s |a [зато 


PD CA7 C3 SHUTDOWN 
. MARK 


reserved 


Em [Moo | 
ese [e С С С ОЕ С С С С С С Е СЗ С 
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PD_CA7_C3_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


PD CA7 СЗ SH | [3:0] Power Domain LN status register, will be 
UTDOWN MARK cleared to default by power domain power on 
reset; 
6.34.1.88 PD CA7 TOP SHUTDOWN MARK STATUS 


0x00003010 PD CA7 TOP SHUTDOWN MARK STATUS PD CA7 TOP SHUTDO 
(0x00000000) WN MARK STATUS 


(ets | [Ea ee eee ЕЕ 
Nome | | | |l ll .J. 


reserved 
Type PO 
| Bt |15)|14|13)12|11|10|9|8)|7|6)|5|4|3|2/|1|0, 
PD CA7 TOP SHUTDO 
reserved WN MARK 


es [e С СЗ ОС С ОС С [=] 


PD_CA7_TOP_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


шиш ЕШ a еси 
PD СА? ТОР S | [3: 0] Power Domain Shutdown status register, will be 
пе МАВ cleared to default by power domain power оп 
reset; 


6.34.1.89 PD AP SYS SHUTDOWN_MARK_STATUS 


0x00003014 PD AP SYS SHUTDOWN MARK STATUS PD AP SYS SHUTDOW 
(0x00000000) N MARK STATUS 


m Ts T [2 [o T2 [s [25 [за T [2 [т [ж o [| [зт [15] 
ruh 


m F 
_ "eset ШЕШШ ШЕ ОВ | ЕЕ И Е И n]; И ШИ ВЕ 
Fu е е И 


PD_AP_SYS_SHUTDOW 
N_MARK 


reserved 
KHEN 
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Peset |9)9|9)|9|9|9)|9|9|9|9|9)|9|9|9)|5)»| 


PD_AP_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


emna ата [no [oo ООО 


PD АР SYS SH | [3:0] АМ/ 0х0 Power Domain Shutdown status register, will be 
UTDOWN_MARK cleared to default by power domain power on 
reset; 
6.34.1.90 PD_GPU_TOP_SHUTDOWN_MARK_STATUS 


` (0x00000000) WN_MARK_STATUS 
SE та 
попео | || | 
т» ши ЕКЕ 
[reser | | А CN SN И АЕ И АЕ са SN s l NR 
[Ea Беке ЯША Баз МЕДЕЯ и 


PD_GPU_TOP_SHUTDO 
WN_MARK 


reserved 


е |] 


PD_GPU_TOP_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


PD_GPU_TOP_S | [3:0] Power Domain Lo ae status register, will be 
DOWN MAR cleared to default by power domain power on 
reset; 


6.34.1.91 PD_MM_TOP_SHUTDOWN_MARK_STATUS 


7 (0x00000000) N_MARK_STATUS 
Eres esee по A 
Nome | | l| | | II 


reserved 


re sur rispa 


пе PD_MM_TOP_SHUTDOW 
6 № MARK 
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Ел en м 
Rect pocorn 


PD_MM_TOP_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


PD MM ТОР S | [3:0] Power Domain Е M status register, will be 
Уса МАВ cleared to default by power domain power оп 
reset; 
6.34.1.92 PD CPO ARM9 0 SHUTDOWN MARK STATUS 


0x00003020 PD CPO ARM9 0 SHUTDOWN MARK STATU DA СРО АВМ9 0 SHUT 
S (0x00000000) WN MARK STATUS 


 ШИЕЛЕЛЕЛЕЛЕЛЕЛГІГІЕЛЕЛЕЛЕЛЕІСІНДЕІ 
шұ = 


reserved 
оі 
| Bt |15 (та 1 | 12 {и [10 [9 |8|7 јо 5 јаз 2 то 
loserved PD CPO АВМ9 0 SHUT 
DOWN MARK 


е |] 


PD СРО ARM9 0 SHUTDOWN- MARK STATUS 


Field Name Type Reset Description 
Value 


PD CPO ARM9 | [3: 0] Power Domain UU EN status register, will be 
0 SHUTDOWN - cleared to default by power domain power on 
MARK reset; 


6.34.1.93 PD СРО ARM9 1 SHUTDOWN MARK, STATUS 


S (0x00000000) DOWN MARK STATUS 
LESE] EE SIRE REESE ESTER ЕЧЕН ИСЕ ЕНЕ 
L3 уі 


reserved 


Type PO 
ви |15 (та (яз | ча чм [ло [о [в јт јо 5 јаз 2 (то 
| Мате | reserved PD_CPO_ARM9_1_SHUT 
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NEN 


DOWN MARK 


PD СРО ARM9 1 SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


PD CPO ARM9 . E 0] Power Domain — status register, will be 
1 SHUTDOWN - cleared to default by power domain power on 
MARK reset; 

6.34.1.94 PD CPO CEVA 0 SHUTDOWN MARK STATUS 


0x00003028 PD СРО СЕМА 0 SHUTDOWN MARK STATU | PD СРО CEVA 0 SHUT 
S (0x00000000) DOWN MARK STATUS 


| Bit_| st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 |16, 


reserved 
ту 0] 
ШИЕ 244404777775 77757451 
| Bi |1) 14, 13 12) 11/16)9|8)|7|6)8|/4)|3|2|1/0| 


е6. PD СРО СЕМА 0 SHUT 
БОЛЕЕ DOWN_MARK 
Type 


PD CPO CEVA 0 SHUTDOWN. MARK STATUS 


Field Name Type Reset Description 
Value 


ЕСИ Сет 
PD СРО DOWN [ 3: 0] Power Domain Shutdown status register, will be 
т шр cleared to default by power domain power оп 

reset; 


6.34.1.95 PD СРО CEVA 1 SHUTDOWN MARK STATUS 


0x0000302C PD CPO CEVA 1 SHUTDOWN MARK STATU | PD CPO CEVA 1 SHUT 
S (0x00000000) DOWN MARK STATUS 


| B | 31 | 30 | 29 [28 | 27 | 26 | 25 | 2« | 29 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
namne = ТОЕ 


reserved 


K ООО 
_ Reset ШИШИШИ И ЗС СИ О СЗ P ЗВ sce doe qs] 
(ЕЗ В | е ВЕНЫ БЕН ЕН ЗЕ НЕН ВИНО 
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PD CPO СЕУА 1 SHUT 
= E= 


| Type | 


PD СРО CEVA 1 SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


PD CPO CEVA | [3: 0] Power Domain Cs status register, will be 
1 SHUTDOWN _ cleared to default by power domain power on 
MARK reset; 


6.34.1.96 PD_CP0_GSM_0 SHUTDOWN MARK STATUS 


0x00003030 PD СРО GSM 0 SHUTDOWN MARK STATUS | PD СРО GSM 0 SHUTD 
(0x00000000) OWN MARK STATUS 


EE Sle See ЕЕ Е ЕЕ 
| Nome . | | |l ||| A 


reserved 
Tyee ERO = ss 
| Bt |15 (та (яз |12 | [ло [о је јт јо 5 јаз 2 (то 
PD CPO GSM 0 SHUTD 
reserved OWN MARK 


БІІЕНЕНЕНЕНЕНЕНЕНЕН 


PD_CPO_GSM_0_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


ШЕШ ЕТЕШ БЕН аео 
PD CPO ОМ. 0 [3: 0] Power Domain Shutdown status register, will be 
ES ae cleared to default by power domain power on 
reset; 


6.34.1.97 PD_CP0_GSM_1_ SHUTDOWN MARK STATUS 


0x00003034 PD СРО GSM 1 SHUTDOWN MARK STATUS | PD CPO GSM 1 SHUTD 
(0x00000000) OWN MARK STATUS 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
one = SS 


reserved 
Type 
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| Bi |15)14|13|12)|11/10|9|8)|7)6)5)|4)3)|2)1)0| 


ЕМ” PD_CP0_GSM_1_SHUTD 
ses OWN. MARK 


| Туре | 


PD CPO GSM 1 SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


PD CPO GSM 1 = 0] Power Domain —— status register, will be 
О M cleared to default by power domain power on 
reset; 


6.34.1.98 PD CPO TD SHUTDOWN MARK STATUS 


0x00003038 PD СРО TD SHUTDOWN MARK, STATUS PD СРО TD SHUTDOW 
(0x00000000) N MARK STATUS 


PEE Se Eee 2 eee ee 
Мапе | | n..»|» |  — 


reserved 
Tyee ООС ЗОО 
| ви |15)|14|13)12|11|10|9|8)|7|6)|5|4|3/|2/|1|0, 
PD CPO TD SHUTDOW 
reserved N MARK 


LTXERERERERERERERES 


PD СРО TD SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


Е Е Е ОО 
PD CPO TD SH | [3:0] Power Domain Shutdown status register, will be 
UTDOWN MARK cleared to default by power domain power on 

reset; 


6.34.1.99 PD СРО НИЗСЕ SHUTDOWN MARK STATUS 


0x0000303C PD СРО НОЗСЕ SHUTDOWN MARK STATUS | PD СРО HUSGE SHUTD 
(0x00000000) OWN MARK STATUS 


m Ts T p [o [5 [55 [за T [2 [т [ж [лә [те [зт [15] 
runa 
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EZR ОЗ ВОИ И И И ВАО ИКИ Е ВВ 51515 
==; 


reserved PD_CP0_HU3GE_SHUTD 
Ë OWN_MARK 


meo [o o [o [o |o С 


PD CPO HUSGE SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


PD CPO ANT [ 3: 0] Power Domain ——— status register, will be 
ЗОМ cleared to default by power domain power оп 
reset; 


6.34.1.100 PD_CP1_CA5 SHUTDOWN MARK STATUS 


0x00003040 PD CP1 CA5 SHUTDOWN MARK STATUS PD CP1 CA5 SHUTDO 
(0x00000000) WN MARK STATUS 


| Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 
ме = 


reserved 
=a 
Pest | |o o |o |o o| |o ни |o| o oo |o o | 
| Bi [15 14) ЕЕ 11 1 10] 9 1 8 | 7 Е EAE 


PD CP1 CA5 SHUTDOW 


reserved 


PD CP1 CA5 SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


Gua [Ro oo [вымя — 
PD CP1 СА5 S |[3:0] RW 0x0 Power Domain Shutdown status register, will be 
HUTDOWN_MAR cleared to default by power domain power on 
K reset; 


6.34.1.101 PD_CP1_CEVA_SHUTDOWN_MARK_STATUS 


PD CP1 CEVA SHUTDOWN MARK STATUS | PD СР1 СЕУА SHUTDO 
(0x00000000) WN MARK STATUS 


LEN 


0x00003044 


| B | 31 | 30 | 20 | 28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
Матер 


reserved 
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Cr nr AI 
ПЕ трг] 
m СЕКС Е СР С о о Е е [s| Е Е ОС fo] 


ра PD_CP1_CEVA_SHUTDO 
oserye WN. MARK 


е |] 


PD_CP1_CEVA_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


И О сосот 
PD CP1 CEVA | [3: 0] Power Domain Shutdown status register, will be 
оо МА cleared to default by power domain power оп 

reset; 


6.34.1.102 PD CP1 LTE P1 SHUTDOWN MARK STATUS 


(0x00000000) OWN MARK STATUS 
HEREIN IER Е Е DENISE ES Е ОЙ ЕЛЕНЕ ДЕЛЕ 
Мато уж 


reserved 


x m S 
_ Безе O И ЕЕ И | Te ИЕ n И DU 
ERES ЕЛЕНЕНЕЛЕМЕЛЕНКИЕЛЕНЕНЕНЕЛІЗЕЛЕЛ 


PD CP1 LTE P1 SHUTD 
OWN. MARK 


PD CP1 LTE P1 SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


Gua [Ro oo frese —  — 
PD CP1 LTE P1 | [ 3: 0] RW 0х0 Power Domain Shutdown status register, will be 
_SHUTDOWN_M cleared to default by power domain power on 
ARK reset; 


6.34.1.103 PD CP1 LTE P2 SHUTDOWN MARK. STATUS 


"—— PD СР1 LTE P2 SHUTDOWN MARK STATUS | PD CP1 LTE P2 SHUTD 
(0x00000000) OWN MARK. STATUS 


reserved 


LEN 


| Bit] at | 30 | 20 [28 [27 | 26 |25 | 26 | 29 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
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Name —. |  ). ПП 
Тло MEM ООО 
EZ 1:17 И И ИЕНЕН ЕИ И P ЕЕН 
| bit 15 та [аз | аго [о [віт е5 [а з 2 11 [о | 


ЕТСЕ PD CP1 LTE P2 SHUTD 
ее OWN. MARK 


БЛІЕНЕНЕНЕНЕНЕНЕНЕН 


PD_CP1_LTE_P2_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


Е Е ее 
PD CP1 LTE | m [3:0] Power Domain Shutdown status register, will be 
Е cleared to default by power domain power оп 
reset; 


6.34.1.104 PD_CP1_COMWRAP_SHUTDOWN_MARK_STATUS 


PD_CP1_COMWRAP_SH 


PD_CP1_COMWRAP_SHUTDOWN_MARK_STA UTDOWN | MARK | STATU 


TUS (0x00000000) 


NNEIJEIJEIEJEJEJEIEIEIEJEREJEIEIERES 
Name = SS 


reserved 
EUR. — | || | 5 
Rest | | О ООН ОКОН a we 8]: 9]: 
| Bi |1) 14, 13 12) 11 1 10] 9 С [7те ЕС 3 Е {то 


reserved PD CP1 COMWRAP SH 
UTDOWN MARK 
Type 


PD CP1 COMWRAP SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


езш fa [no БЕН [oo [nes — — — — — — — 


0x00003050 


PD CP1 COMW |[3:0] RW 0x0 Power Domain Shutdown status register, will be 
RAP SHUTDOW cleared to default by power domain power on 
N MARK reset; 


6.34.1.105 PD PUB SYS SHUTDOWN MARK STATUS 
0x00003054 PD PUB SYS SHUTDOWN MARK STATUS | PD PUB SYS SHUTDO 
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pud 0500000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 [19 | 18 | 17 | 16| 


reserved 


Type 


LESE] ЕЗ ШЕ СЗ ЕШ ЕН Н Н БА 
reserved PD_PUB_SYS_SHUTDO 
Е WN_MARK 


к= |] 


PD_PUB_SYS_SHUTDOWN_MARK_STATUS 


Field Name Type Reset Description 
Value 


PD PUB SYS S E 0] Power Domain — status register, will be 
Epes MAR cleared to default by power domain power on 
reset; 


6.34.1.106 PD_CODEC_TOP_SHUTDOWN_MARK_STATUS 


0x00003058 PD_MM_TOP_SHUTDOWN_MARK_STATUS PD_CODEC_TOP_SHUT 
(0x00000000) DOWN_MARK_STATUS 


| B | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16, 


Tyee ООС ЗОО 
| Bt |15) 14|13)12|11|10|9|8|7|6)|5|4|3|2/|1|0, 
PD CODEC ТОР SHUTD 
reserved OWN MARK 


LRERERERERERERERES 


reserved 


PD CODEC TOP SHUTDOWN MARK STATUS 


Field Name Type Reset Description 
Value 


[meu [mae qe [ew 7 


PD CODEC TO |[3:0] Power Domain Shutdown status register, will be 
P SHUTDOWN. cleared to default by power domain power on 
MARK reset; 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 915 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


6.35 EIC 


Base Addr Range Addr Map Description 


0x4021_0000 ~ 0x4021_FFFF EIC (64KB) 
0x4003_8100~0x4003_817F Analog EIC 


6.35.1 Overview 


The EIC module includes four sub-modules: EIC DBNC, EIC LATCH, EIC_ASYNC 
and EIC. SYNC. 


The EIC. DBNC sub-module provides up to 8 source input signal connection. A 
de-bounce mechanism is used to capture input signal's stable status(ms grade) and a 
single-trig mechanism is introduced into this sub-module to enhance the input event 
detect reliability. In addition, this sub-module's clock can be shut off automatically to 
reduce power dissipation. The de-bounce range is from 1 ms to 4 s with the step of 1 
ms. The input signals shorter than 1 ms will be omitted at this sub-module. 


THE EIC. LATCH sub-module is used to latch some special input signal and send 
interrupts to MCU core by channel 0, and it can provides up to 8 EIC. LATCH source 
input signal connection. 


The EIC. ASYNC uses clk 32k clock to capture short signals(us grade) to generate 
interrupt to MCU by level or edge trigger. It can wake up system for clk 32k always 
alive. 


The EIC. SYNC is similar with GPIO's input function. 
6.35.2 Features 


6.35.2.1 EIC DBNC 
€ high level detect and interrupt generate(not bypass mode) 
low level detect and interrupt generate(not bypass mode) 
interrupt mask(not bypass mode) 
interrupt clear(not bypass mode) 
level interrupt generate at system power down with once active trig(not bypass mode) 
keep interrupt stable when no interrupt clear(not bypass mode) 
input data sample or mask(not bypass mode) 
de-bounce number configurable(not bypass mode) 
only once trig active(not bypass mode) 
trig level condition configurable(not bypass mode) 
high level detect and interrupt generate(bypass mode) 
low level detect and interrupt generate(bypass mode) 
interrupt mask(bypass mode) 
interrupt clear(bypass mode) 
input data sample or mask(bypass mode) 
level interrupt generate at system power down(bypass mode) 
force to open the clock of de-bounce 


6.35.2.2 ЕС LATCH 


€ Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 
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6.35.2.3 


6.35.2.4 


6.35.3 


V1.0 


Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input 
sources 

Using Latch circuit to realize interrupt generation, INTMSK connected to the set 
port of Latch, and INTCLR connected to the clear port of Latch. 

Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 

Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independently on special channel 


EIC. ASYNC 


positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 

high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 
edge interrupt generate with 32khz clock at system power down 
level detect conditions changeable 

edge detect conditions changeable 


EIC SYNC 


Input signal synced with сіК apb 

positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

level interrupt generate at system power down 
level detect conditions changeable 

edge detect conditions changeable 


Function Description 
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=—_ 
АРВ АРВ EIC SYNC 
BUS INTERFACE | 
Regs | EIC ASYNC 
EIC_LATCH 
EIC_DBNC | 
ІМТ 
— — —— 
Detect Debounce 
ARM 
Core 


Fig 2 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module 
has received active input signals, interrupts will be created to notify ARM core. 


6.35.4 Control Registers 


6.35.4.1 Memory map 


Table 3 EIC_DBNC Control Register Address Map 


м [вы __ 


с м — 
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Offset Же 
ims [Name mo 000000000 | 


0х0050 ЕІС4 ОВМС СТА EIC4_DBNC control register 


0x0054 EIC5 DBNC_CTRL EIC5_DBNC control register 
0x0058 EIC6 DBNC CTRL ЕІС6 DBNC control register 
0х005С EIC7_DBNC_CTRL EIC7_DBNC control register 


EIC. DBNC[0-3]: from pad, refer to pin mux 
EIC. DBNC[4-7]: reserved 


Analog EIC: 

EIC[0]: СНОН INT 

EIC[1]: PBINT2 

EIC[2]: PBINT 

ЕІСІЗІ: AUDIO HEAD BUTTON 
EIC[4]: AUDIO HEAD INSERT 
ЕІС[5]: AUDIO HEAD INSERT2 
EIC[6]: VCHG. OVI 

EIC[7]: VBAT. OVI 

EIC[15:8]: reserved 


Table 4 EIC LATCH Control Register Address Map 


ARM base address: EIC BASE ADDRESS +0х0000 0080 


іше |е м (ете 000000 
Ш 


EIC_LATCH[0]: pad in uartO rxd; 
EIC. LATCH[1]: pad in uarti rxd; 
EIC. LATCH[2]: раа in uart2 rxd; 
EIC. LATCH[S]: pad in uart3 rxd; 
EIC. LATCH[4]: pad in uart3 ctsn; 
EIC. LATCH[5]: pad in uart4 rxd; 
EIC. LATCH[6]: pad in uart4 ctsn; 
EIC. LATCH[7]: usbd ве0 wakeup; 
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Table 5 EIC ASYNC Control Register Address Map 


ARM base address: EIC BASE ADDRESS +0х0000_00А0 


Ше Мате мемы O 


0x000C EIC_ASYNC_INTCLR EIC_ASYNC interrupt clear 


0x0010 EIC_ASYNC_INTMODE interrupt edge or level mode 


0x0014 EIC_ASYNC_INTBOTH | EIC_ASYNC interrupt both edge setting 
0x0018 EIC_ASYNC_INTPOL EIC_ASYNC interrupt polarity 
0x001C EIC_ASYNC_INTDATA | EIC_ASYNC input data 


EIC. ASYNC[O0]: pad_in_uart0_rxd; 
EIC. ASYNC[1]: pad in uart1 rxd; 
EIC. ASYNC[2]: pad in uart2 rxd; 
EIC. ASYNC[3]: pad in uart3 rxd; 
EIC. ASYNC[4]: pad in uart3 ctsn; 
EIC. ASYNC[5]: pad in uart4 rxd; 
EIC. ASYNC[6]: pad in uart4 ctsn; 
EIC. ASYNC[7]: usbd ѕе0 wakeup; 


Table 6 EIC SYNC Control Register Address Map 


ARM base address: EIC BASE ADDRESS +0х0000_00С0 


йз» [ме мемы 


0х0010 EIC. SYNC INTMODE 1. interrupt edge or level mode 


0x0014 EIC_SYNC_INTBOTH EIC_SYNC interrupt both edge setting 
0x0018 EIC_SYNC_INTPOL EIC_SYNC interrupt polarity 
0x001C EIC_SYNC_INTDATA EIC. SYNC input data 


EIC. SYNC[O]: pad in uartO rxd; 
EIC. SYNO[1]: pad in uarti rxd; 
EIC. SYNC[2]: pad in uart2 rxd; 
EIC_SYNC[3]: pad in uart3 rxd; 
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EIC. SYNC[4]: pad in uart3 ctsn; 
EIC. SYNO[5]: pad in uart4 rxd; 

EIC. SYNC[6]: pad in uart4 ctsn; 
EIC. SYNC[7]: usbd ве0 wakeup; 


6.35.4.2 Register Descriptions 


6.35.4.2.1 EIC DBNC DATA 
Description: ЕІС DBNC bits data register, read only 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 


Reserved 


Type 


w— aaa 
Бес | О ЕВ ОС К Е В ООВ P АЕ P Е Е Е СИ 
ШЕ ЛЕ RICE E EIER REOR s RR RE ERO a 
| Name | Ў сорт | __, 


Reserved EIC_DBNC_DATA 


Field Name Type | Reset Description 

Value 
[ [ss [но |z 
DBNC DATA |[70] JRO |810 | EIC_DBNC bits data input 


Note: EIC_DBNC_DATA synchronizes the original data inputs with 2 cycles of Rtcdiv5_clk, so 
SW need delay 2ms to get the exact value of original data inputs when Rtcdiv5_clk is enabled. 


6.35.4.2.2 EIC_DBNC_DMSK 
Description: Е!С_ОВМС bits data mask register 
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Fm [s [2 [2 [27 [29 [2 Га [ 5 [2 Га [9 | 5 [ e [т С 


Reserved 


Reserved EIC. DBNC DMSK 


L3 
| — x | mm И 
ІНЕ 


Field Name Type | Reset Description 
Value 
[ fea [но [әт 


DBNC DMSK |[7:0] RAW 810 EIC. DBNC DATA register can be read if 
EIC. DBNC. DMSK set “1” 


6.35.4.2.3 EIC DBNC IEV 
Description: ЕІС DBNC bits interrupt status register 


Lm [sro [2 [2 [з [29 [25 Га [ 5 [2 Га [9 [9 [e [ v [в 


Reserved 


Reserved 


Field Name Type | Reset Description 
Value 


= ата |80 |240 [Reseved ||| 


DBNC-IEV [7:0] R/W 8'hFF EIC. DBNC bits interrupt status register: 
“1” high levels trigger interrupts, 
"0" low levels trigger interrupts. 


6.35.4.2.4 EIC DBNC IE 
Description: ЕІС DBNC bits interrupt enable register 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


Reserved EIC_DBNC_IE 


Field Name Type | Reset Description 
Value 


ass —— — 5 (| 


DBNC_IE [7:0] R/W 8710 EIC_DBNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn’t enabled 


6.35.4.2.5 EIC_DBNC_RIS 


Description: Е!С_ОВМС bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EIC_DBNC_MIS) 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved EIC_DBNC_RIS 


Field Name Type | Reset Description 
Value 


| tee) [RO |240 [Reseed ||| 


DBNC_RIS [7:0] 8'h0 EIC bits raw interrupt status register: 
"1" interrupt condition met 
"0" condition not met 


6.35.4.2.6 EIC DBNC MIS 
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Description: Е!С_ОВМС bits masked interrupt status register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ra 


Reserved 


Reserved EIC_DBNC_MIS 


Note: EIC_DBNC_MIS = EIC_DBNC_IE & EIC_DBNC_RIS 


Field Name Type | Reset Description 
Value 


[Gre [Ro |20 [Reseed AAN || 


ОВМС_М!$ [7:0] 8'h0 EIC. DBNC bits masked interrupt status register: 
"1" Interrupt active 
“0” interrupt not active 


6.35.4.2.7 EIC DBNC IC 
Description: EIC  DBNC bits interrupt clear register 


0x0024 (reset 0х0000 0000) EIC. DBNC IC 


| em [sr [30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 10 | T | 18. 
L3. ЕЕ 


Reserved 


Reserved EIC. DBNC IC 


Ші 
ЕСЛЕБЕБЕНЕЛЕЗЕЗЕЕЕЕЕЕЕИЕНЕНЕНЕНЕНЕН 


Field Name Type | Reset Description 
Value 


И ЕГЕН e pee mens s 


DBNC ІС [7:0] 870 EIC_DBNC bits interrupt clear register: 
“1” clears detected interrupt. 
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КРЗРАЕАОТВЫМ 1 w 
Рае — — — | 


6.35.4.2.8 EIC_DBNC_TRIG 
Description: EIC DBNC bits trig control register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕДЕІ 
О =, 


Reserved 


Type WO 


Www ees 
Peset | О В ПО О О ВЕ СВ С ОЗ СВ ОНИ АЗ О ОСЗ 
| e [us [14 | to [ар | wo Lo | o v |e[s|4|s a|v|o 
| Name | Г ss 


Reserved EIC_DBNC_TRIG 


vo 


РИ waa 


Field Name Type | Reset Description 
Value 


с asss 


DBNC_TRIG [7:0] МО 870 EIC_DBNC bits trig control register: 
“1”: generate the trig_start pulse 
“0”: no effect 
It must set EIC_DBNC_TRIG for using de-bounce 
function and getting active interrupt. 


6.35.4.2.9 EICO_DBNC_CTRL 
Description: ElCO_DBNC control register 


0x0040 (reset 0x0000_ 4032) EICO_DBNC_CTRL 
Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC DB 
Е | NC 
Name | CL E Reserved DBNC СМТ 
K_ s 
DB N 
NC 
Туре | RW | RW АО R/W 
Reset 0 1 0 0 0 0 0 0 0 0 1 i 0 0 1 0 
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— ss 5 


FORCE_CLK_DBNCO 15 RAV | 170 эзе о clock of donc forced open; 
0: no effect 


DBNC_ENO [14] RAV |171 de-bounce mechanism enable or disable: 
1 enable,0 ` ee 


DBNC_CNTO [11 5 RAN | 12'h032 | de-bounce counter = value setting, the one 
unitis 0.977 (1000/1024) millisecond 


6.35.4.2.10 EIC1_DBNC_CTRL 
Description: ElC1_DBNC control register 


0x0042 (reset 0х0000 4032) EIC1 DBNC CTRL 
Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 

Name Reserved 

Type RO 

Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


ЕО 
RC DB 
E | Ne 
Мате | СІ Е Reserved DBNC_CNT 
K_ 
ов | “ 
МС 
Type | RW | RW RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 || 0 0 1 0 


Field Name Type | Reset Description 
Value 


FORCE_CLK_DBNC1 15 RAV | 170 ССНИ clock of donc forced open; 
0: no effect 


DBNC ЕМІ [14] RAV |171 de-bounce mechanism enable or disable: 
1 епаЫе,0 disable( I З 

DBNC_CNT1 [11 x R/W | 12'h032 | de-bounce counter E value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.35.4.2.11 EIC2 DBNC CTRL 
Description: ЕІС2 DBNC control register 
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0x0048 (reset 0х0000_4032) EIC2 DBNC CTRL 
Bit 31 30 29 28 27 | 26 25 24 23 22 21 20 19 18 17 16 
Name Reserved 
Type RO 
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
РО 
е ра 
Мате | СІ Е Reserved DBNC_CNT 
DB | N 
МС 
Type | RW | RW АО R/W 
Reset | о 1 0 0 0 0 0 0 0 0 1 B 0 0 1 | 0 


Field Name Type | Reset Description 
Value 


— . CLK DBNC2 15 RAV | 1710 ему NN clock of donc forced open; 
0: no effect 


DBNC_EN2 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
[13:12] RO |240 | | Reserved o 


L CNT2 [11:0] | RW | 128032 D bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.35.4.2.12 EIC3_DBNC_CTRL 
Description: ЕІСЗ control register 
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0x004C (reset 0х0000_4032) EIC3 DBNC СТА 
Bit 31 30 29 28 27 | 26 25 24 23 22 21 20 19 18 17 16 
Name Reserved 
Type RO 
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
РО 
е ра 
Мате | СІ Е Reserved DBNC_CNT 
DB | N 
МС 
Type | RW | RW АО R/W 
Reset | о 1 0 0 0 0 0 0 0 0 1 B 0 0 1 | 0 


Field Name Type | Reset Description 
Value 


— _CLK_DBNC3 15 RAV | 1710 ему NN clock of donc forced open; 
0: no effect 


DBNC_EN3 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
[13:12] RO |240 | | Reserved o 


L CNT3 [11:0] | RW | 128032 ССИ bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.35.4.2.13 EIC4_DBNC_CTRL 
Description: Е!С4_ОВМС control register 
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0x0050 (reset 0х0000_4032) ЕІС4 DBNC CTRL 
Bit 31 30 29 28 27 | 26 25 24 23 22 21 20 19 18 17 16 
Name Reserved 
Type RO 
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
РО 
е ра 
Мате | СІ Е Reserved DBNC_CNT 
DB | N 
МС 
Type | RW | RW АО R/W 
Reset | о 1 0 0 0 0 0 0 0 0 1 B 0 0 1 | 0 


Field Name Type | Reset Description 
Value 


— СІК DBNC4 = RAV | 1710 TA NN clock of donc forced open; 
0: no effect 


DBNC_EN4 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
[13:12] RO |240 | | Reserved o 


L CNT4 [11:0] | RW | 128032 ССИ bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.35.4.2.14 EIC5 DBNC_CTRL 
Description: ЕІС5 ОВМС control register 
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0x0054 (reset 0х0000_4032) EIC5 DBNC СТА 
Bit 31 30 29 28 27 | 26 25 24 23 22 21 20 19 18 17 16 
Name Reserved 
Type RO 
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
РО 
е ра 
Мате | СІ Е Reserved DBNC_CNT 
DB | N 
МС 
Type | RW | RW АО R/W 
Reset | о 1 0 0 0 0 0 0 0 0 1 B 0 0 1 | 0 


Field Name Type | Reset Description 
Value 


— . CLK DBNC5 = RAV | 1710 TA NN clock of donc forced open; 
0: no effect 


DBNC_EN5 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
[13:12] RO |240 | | Reserved o 


L CNT5 [11:0] | RW | 128032 D bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.35.4.2.15 ElC6 DBNC CTRL 
Description: ЕІС6 DBNC control register 
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0x0058 (reset 0х0000_4032) ЕІС6 ОВМС СТА 
Bit 31 30 29 28 27 | 26 25 24 23 22 21 20 19 18 17 16 
Мате Reserved 
Type RO 
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
е ра 
Мате | СІ Е Reserved DBNC_CNT 
DB | N 
МС 
Type | RW | RW АО R/W 
Reset | о 1 0 0 0 0 0 0 0 0 1 B 0 0 1 | 0 


Field Name Type | Reset Description 
Value 


— _CLK_DBNC6 15 RAV | 1710 ему NN clock of donc forced open; 
0: no effect 


DBNC_EN6 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
[13:12] RO |240 | | Reserved o 


L CNT6 [11:0] | RW | 128032 D bounce counter period value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.35.4.2.16 EIC7 DBNC CTRL 
Description: | EIC7 control register 
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0x005C (reset 0х0000 4032) EIC7_DBNC_CTRL 
Bit | 31 | зо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


РО 
RC DB 
E- | NC 
Name | CL E Reserved DBNC CNT 
K_ == 
ОВ N 
NC 
Туре | RW | RW RO R/W 
Reset | 0 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 


Field Name Type | Reset Description 
Value 


— . CLK DBNC7 = RAV | 1710 TA NN clock of donc forced open; 
0: no effect 


DBNC_EN7 [14] RAV |1711 de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
[1312] RO |240 | | Reserved o 
m— CNT7 [11:0] | RW | 12'h032 | de-bounce counter D value setting, the one 
unit is 0.977 (1000/1024) millisecond 


6.35.4.2.17 EIC LATCH INTEN 
Description: EIC LATCH interrupt enable register 


Fm [seo [2 [2 [27 [29 [25 Га [5 [ 2 Га [09 | е [ v С 
н 


Reserved 


Type 


ГЕ ЕЕ ee Y 
Г ото ООО 


Reserved EIC_LATCH_INTEN 


Field Name Type | Reset Description 
Value 
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aru; 


LATCH_INTEN | [7:0] RW 8'h0 EIC_LATCH interrupt enable register: 
“1”: enable bit interrupt 
“0”: disable bit interrupt 


6.35.4.2.18 EIC_LATCH_INTRAW 
Description: EIC. LATCH raw interrupt register 


в Гэ Гэ ә Га а аа а ра Га а Га Ге Ге Гес 
ъ= шыш. 


Reserved 


Reserved EIC_LATCH_INTRAW 


Field Name Type | Reset | Description 
Value 


[ mes [Ro ато 
EIC LATCH INTRAW | [7:0] RW 870 EIC_LATCH raw interrupt status register: 

“1” interrupt condition met 

“0” condition not met 


6.35.4.2.19 EIC_LATCH_INTMSK 
Description: EIC LATCH interrupt mask register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
[rene [Po кше О 


Reserved 


Reserved EIC_LATCH_INTMSK 


| Name | 
Г туре ЕН = д 
Reset |/ЕНЛЕНЕНЕНЕНЕНЕШЕН 
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Field Name Туре | Reset | Description 
Value 


Jems jro [smo [Reseved Oras 


LATCH_INTMSK | [7:0] 870 EIC_LATCH interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


Note: EIC LATCH INTMSK = EIC_LATCH_INTEN & EIC LATCH INTRAW, апа 
EIC LATCH INTMSK are connected to the set port of Latch 


6.35.4.2.20 EIC LATCH INTCLR 
Description: EIC LATCH interrupt clear register 


0x000C (reset 0x0000_0000) EIC_LATCH_INTCLR 


| em [sr | 20 | 29 | 28 | 27 | 26 Los | 24 | 23 | 22 | 21 | 20 | 19 Lio | 17/16, 


Reserved 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕИЕЛЕЛЕЛЕНЕНЕНЕНЕН 


Туре 


Field Name Type | Reset | Description 
Value 


— INTCLR : 0] WO 8'h0 кзы со interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


Note: EIC_LATCH_INTCLR are connected to the "clear" port of Latch, and it need 
disable the "set" port of Latch by changing EIC LATCH INTPOL to clear EIC LATCH 
interrupt. 


6.35.4.2.21 EIC LATCH INTPOL 
Description: EIC. LATCH interrupt polarity register 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


Field Name Type | Reset | Description 
Value 


[ es [но [то 
LATCH_INTPOL | [7:0] RW 810 EIC_LATCH polarity register: 

“0”: high levels trigger interrupts, 

“1”: low levels trigger interrupts. 


6.35.4.2.22 EIC_LATCH_INTMODE 
Description: EIC_LATCH interrupt mode register 


0x0014 (reset 0x0000_0000) 


RR ЕЕ ШЕ РЕ Е e Е FI Ee 


EIC_LATCH_INTMOD 
E 


Reserved 


Reserved EIC_LATCH_INTMODE 


Value 


рй [о [мю [Rmenes — — — — — — — 


— INTMODE : 0] RW 8170 EIC_LATCH interrupt mode register: 
“1”: interrupt active without chip sleep 
“0”: interrupt active with chip sleep 
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6.35.4.2.23 EIC ASYNC ІМТІЕ 
Description: ЕІС ASYNC bits interrupt enable register 


Cm [s Tw] [sv Ds 5» [ж [2] [ж | L [т [зв 
LIMEN RN 


Reserved 


Field Name Type | Reset Description 
Value 


[ [mes [Ro [aem 
ASYNC E [7:0] R/W 870 EIC_ASYNC bits interrupt enable register: 

“1” corresponding bit interrupt is enabled. 

“0” corresponding bit interrupt isn’t enabled 


6.35.4.2.24 EIC_ASYNC_INTRAW 
Description: ElC_ASYNC raw interrupt register 


Cm [s [э [э Е [v [s 5 [5 [2 [ [ж [тэ [тв [т [зв 
ruw—w_rFra 


Reserved 


Field Name Туре | Reset | Description 
Value 


x era [no [aee [esas — — — — — —] 


ASYNC INTRAW | [7:0] RW 870 EIC_ASYNC raw interrupt status register: 
“1” interrupt condition met 
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БЕРРАЛЫМ | w 
PCE (ГӘ condition not met — — 


6.35.4.2.25 EIC ASYNC ІМТМ5К 
Description: EIC ASYNC interrupt mask register 


0x0008 (reset 0х0000 0000) EIC. ASYNC INTMSK 


ШЕШ С Е Е Л КЕЛ ЕЕ Е Н И ee И 
L3. 4” . 


Reserved 


Reserved EIC. ASYNC INTMSK 


Field Name Type | Reset | Description 
Value 


pists) "RO |2480 в 


ASYNC INTMSK [7:0] 8'h0 EIC. ASYNC interrupt mask register 
“1” Interrupt active 
“О” interrupt not active 


6.35.4.2.26 EIC ASYNC INTCLR 
Description: EIC. ASYNC interrupt clear register 


Lm [sro [2s [2 [2 [29 [25 Га [ 5 [ 2 Га Го [9 [зв | v е 
LINE ОО 


Reserved 


Reserved EIC. ASYNC INTCLR 


Name 
н 6 
[s e e О [e [e [eo [e |o [e [e [° | 


Field Name Type | Reset | Description 
Value 


sa |Resewd ——— | 
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ASYNC INTCLR | [7:0] WO 810 EIC_ASYNC interrupt clear register: 
“1” clears detected interrupt. 
“0” has no effect. 


6.35.4.2.27 EIC_ASYNC_INTMODE 
Description: EIC. ASYNC bits interrupt mode register 


в Гэ Гэ ә Га а аа а ра Гә а Го Гә еее 
ПО ыш 


Reserved 
Ры 3  w? 7 
REN 07-19 19] ИШИ И ИШ ИШ И Бә ша с И ЕСЕ 
А ИЕ ИЕ ЕАЕЛЕ И ШЕЕ ИЕЛЕ ИЕЛЕ ИЕШЕ 


Reserved EIC_ASYNC_INTCLR 


Field Name Type | Reset Description 
Value 


[ Bes [Ro |2em 
ASYNC INTMODE | [7:0] RAW | 8'hFFFF | “1” detect signals level 
"0" detect signals edge 


6.35.4.2.28 EIC ASYNC INTBOTH 
Description: EIC. ASYNC bits both edges interrupt register 


0x0014 (reset 0x0000 0000) EIC. ASYNC. INTBOTH 


en farf 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi |20 | 19 18 | 17 | 16 | 
E | | 


Reserved 


Field Name Type | Reset | Description 
Value 
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Jes [по [reno | Reseved sss 


ASYNC_INTBOTH [7:0] R/W |1670 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC_ASYNC_INTMODE 


6.35.4.2.29 EIC_ASYNC_INTPOL 
Description: EIC_ASYNC interrupt polarity register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
C 


Reserved 


Reserved EIC_ASYNC_INTPOL 


Field Name Type | Reset | Description 
Value 


[ [ww [но [жт 
ASYNC_INTPOL | [7:0] RW 810 EIC_ASYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

“0”: low levels or neg-edge trigger interrupts. 


6.35.4.2.30 EIC_ASYNC_DATA 
Description: | EIC ASYNC bits data register, read only 


Lm [sro [2 [2 [2 [29 [25 Га [ 5 [з [  [ 9 [9 [ e [ v е 
н 


Reserved 


Reserved EIC_ASYNC_DATA 


| Name | 
т” м 
L3 === /ЕЕИЕНЕНЕНЕНЕНЕНЕН 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 939 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


Field Name Type | Reset | Description 
Value 


— — — ie [s ano 
ASYNC. DATA го | RO |810 | ЕС ASYNC bits data input 


6.35.4.2.31 EIC_SYNC_INTIE 
Description: ЕІС 5ҮМС bits interrupt enable register 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
C 


Reserved 


Ce ЕЗИ e Е e e ИЕ ЕЖЕН Н 


Reserved EIC_SYNC_INTIE 


Name 
Pee Ee Ee С Ee rss 


Field Name Type | Reset Description 
Value 


[mis mo [жю 
SYNC IE [7:0] R/W 8'h0 EIC_SYNC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
“0” corresponding bit interrupt isn't enabled 


6.35.4.2.32 EIC_SYNC_INTRAW 
Description: EIC. SYNC raw interrupt register 


ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ruwa 


Reserved 


[eae Е ls ЕВЕ С С ЕЕЕ Ө 


Reserved EIC_SYNC_INTRAW 


Name 
Pe [8] ОИ 
rese С С С С С С e С С ОС ОС ОС С ОС С 
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Field Name Type |Reset | Description 
Value 


——ssssari 


SYNC_INTRAW | [7:0] RW 8'h0 EIC_SYNC raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.35.4.2.33 EIC_SYNC_INTMSK 
Description: EIC. SYNC interrupt mask register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Reserved EIC_SYNC_INTMSK 


Field Name Type | Reset | Description 
Value 


—ssssssssI 


SYNC_INTMSK [7:0] 870 EIC_SYNC interrupt mask register 
“1” Interrupt active 
“О” interrupt not active 


6.35.4.2.34 EIC_SYNC_INTCLR 
Description: EIC. SYNC interrupt clear register 


Lm [sro [2s [2 [27 [29 [25 [7 [5 [ 2 Га [09 | [зв ое 
| — — ОО 


~ ———______-ы-—-—м—м= 
ЕЛЛЕНКИКИКИКИКНЕНЕЕЕНЕНЕНЕНЕНЕНЕНЕН 


Reserved 


КОШЕ ИЕ ra 


| Name | Reserved EIC SYNC INTCLR 
T° oe 
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Field Name Type | Reset Description 
Value 


Jems [no |240 [бе 


SYNC INTCLR | [7:0] WO 8'h0 EIC. SYNC interrupt clear register: 
"1" clears detected interrupt. 
"0" has no effect. 


6.35.4.2.35 EIC SYNC INTMODE 
Description: EIC. SYNC bits interrupt mode register 


Lm [sro [25 [2 [2 [29 [25 Га [5 [ 2 [= Го [тэ [ e [ v [в 


Reserved 
fe [UT 
| Reset БИКИНИ КИЕ В СИ ОС ОВ Е P p О ОСИ И 
Е Е ЕЕ ЕЕ А ОЕ СЗ Е ВЕ ИЕЯ 


Reserved EIC_SYNC_INTCLR 


Field Name Type | Reset Description 
Value 


[31:8] RO | 240 | Reserved | 
— INTMODE | [7:0] R/W | 8'hFFFF | “1” detect signals level 
“0” detect signals edge 


6.35.4.2.36 EIC_SYNC_INTBOTH 
Description: EIC. SYNC bits both edges interrupt register 


Lm [s o | [29 [2 [29 [25 Га [ 5 [з [= [| | Ге [ v е 


Reserved 


Reserved EIC SYNC. INTBOTH 


ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕНЕЛЕНЕЛЕНЕНЕНЕНЕН 
[rene ОО 

wef ООО И 
res e О О О Е С С С С С e 
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Field Name Type | Reset | Description 
Value 


Иа [RO [remo [ве 


SYNC ІМТВОТН [7:0] R/W |16710 | “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
EIC SYNC INTMODE 


6.35.4.2.37 EIC SYNC INTPOL 
Description: EIC. SYNC interrupt polarity register 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Type 


See ӨС, 
| eset | В 5 ПО ЗВ В ОЕ В С t СВ НЙ АЗ О ОСЗ 
ЕСИЕЛЕЛЕНЛЕЗЕЛЕ ЛЕЖЕНЕЖЕНЕЛЕДЕЛЕДЕШЕН 


Reserved EIC_SYNC_INTPOL 


we [0m н 


Field Name Type | Reset Description 
Value 


[ [mes [mo [т 
SYNC INTPOL | [7:0] RW 870 EIC_SYNC polarity register: 

“1”: high levels or pos-edge trigger interrupts, 

“0”: low levels or neg-edge trigger interrupts. 


6.35.4.2.38 EIC_SYNC_DATA 
Description: ЕІС SYNC bits data register, read only 
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Reserved EIC_SYNC_DATA 


Field Name Type | Reset Description 

Value 
[ fea [но |z 
SYNC DATA |[70] |ВО  |8h0  |EIC SYNO bits data input 


6.35.5 Application Notes 


6.35.5.1 Programming Model 
For EIC. DBNC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC. DBNC module is also under the reset status and 
cannot capture the EIC DBNC input signals. At the process of system 
initialization, ARM needs to configure the EIC. DBNC input signal detecting 
conditions, such as ‘170 detection, read INT status registers and write 
EIC. DBNC ІС to clear the EIC DBNC INTs. Then, if necessary, ARM sends 
a trig start pulse to commence one EIC signal detection process. Before 
system enters deep-sleep mode or closes PCLK, it ought to assure that 
EIC. DBNC INT has been enabled and cleared and system has sent out 
active trig start pulse. 

2) After receiving the trig start pulse, EIC DBNC module starts the process of 
EIC. DBNC signal detection. If EIC captures one stable input signal, it will 
send an INT to ARM, shut off the clock of debounce circuit automatically and 
wait for next trig start pulse. 

3) When ARM receives the EIC DBNC INT again, it enters INT process flow. 
And if EIC input condition changes, ARM needs to configure those detecting 
condition registers again. Then, if necessary, ARM sends a trig start pulse 
again to commence a new EIC. DBNC signal detection process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the need of 
sending trig start pulse. 


6.35.5.2 Programming Notes 


2) The register, EIC DBNC ІЕМ, is used to set the input signal constraints for 
INT trigger. 

3) EIC DBNC INT comes from EIC DBNC MIS, which EIC DBNC MIS is 
equal to EIC DBNC IE & EIC. DBNC RIS. So, if it needs to get some 
EIC DBNC' INT, the EIC DBNC IE should be unmasked. And if ARM has 
received one EIC. DBNC INT, it maybe need to mask the corresponding bit of 
EIC. DBNC Е to avoid to received the same INT, and set corresponding bits 
1 to of EIC DBNC ІС. 
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4) To quit EIC_DBNC FSM correctly, it needs 2 or 3 additional milliseconds. So 
it needs consider the additional time for exact debounce period. 


6.36 SIM Card Interface 


Base Addr Range Addr Map Description 


0x7110_0000 ~ 0x711F_FFFF SIMO 


6.36.1 Overview 
SIM: Subscriber Identity Module 


The SIM card interface is implemented according to GSM SIM card standard and 
conformed to 1507816. It only supports protocol type T = 0 asynchronous half duplex 
character transmission mode. The SIM card interface is used to transfer data to/from a 
SIM card in an asynchronous fashion in half duplex mode through a bi-directional I/O pin. 


6.36.2 Features 
@ Programmable generation of clock to SIM card 
@ Programmable transmission baud rate 
e Support for = 0 asynchronous protocol type 
e 


Character transmitting and receiving with one 64 byte Tx FIFO and one 64 byte Rx 
FIFO 


Parity checking and error handling 
Transmission and receiving in DMA mode 
Retransmission after detecting parity error 
Support different interrupt modes 


6.36.3 Signal Description 
Table 6-17 Signal Description 


SIM DAT 1 Input PAD Serial data in 
SIM РАТ О | Output PAD Serial data out 
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SIMCLK 


t PRESETn 


SIMRST PSELSIM 


SIMDA PENABLE 
k — 


PWRITE 


< 


PADDR 
3:0 


PRDATA 
31:0 


PWDATA 
15:0 


SIM Controller 


Figure 6-70 SIM Interface Signals 


SIM card interface signals are compliant with ISO7816-2 standard where each signal 
connects to the corresponding SIM card pins listed as the table. 


Table 6-18 SIM Card Pin List 


C1 : Vcc = 5V C5 : Gnd 


C3 : Clock C7 : VO 
C4 : RFU C8 : RFU 


APB bus is used to configure and control the SIM card controller. 


6.36.4 Function Description 


6.36.4.1 SIM Controller Interface Block Diagram 
APB 


EN 
| 
5ІМ РЕ DMA 
SIM_RST Channel 
SIM_CLK 
SIM_DAT_I 
SIM_DAT_O 


SIM Controller 


INT 


Figure 6-71 SIM Interface Block Diagram 
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6.36.4.2 SIM Clock and Baud Rate Control 
The SIM card clock is generated and sent from the SIM card controller to the SIM card. 
The SIM CTL1 register bits [10:8] decide the generated SIM clock frequency. 


Table 6-19 SIM Clock and Baud Rate 


о Г | 


The baud rate that the SIM card controller uses іп Tx and Rx is controlled through 
programming SIM_CLK_DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card controller 
uses so that the Rx and Tx can be done correctly. 


6.36.4.3 Resource 
Memory: 
TX FIFO: 16X8 
RX FIFO: 16X8 


6.36.4.4 SIM Controller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following 
consecutive operations: 


€ Connection and activation of the contacts by the interface device 

@ Deactivation of the contacts by the interface device 

@ Reset of the card 

ө Subsequent information exchange between the card and the interface device 


6.36.4.4.1 Activation and Deactivation of the contacts 


The SIM card shall not be activated until the contacts are connected to the interface device 
to avoid possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following 
consecutive operations: 


e RST is state L. 

VCC shall be powered. 

I/O in the interface device shall be put in reception mode. 
CLK shall be provided with a suitable and stable clock. 


х к ta | | 1, 


te: Undefined  t,<200clk 1,2400сІк 400сІк St, <40000clk 
Activation Deactivation 
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Figure 6-72 Activation and Deactivation Timing Sequence 


The SIM card controller is implemented with the some modules; the activation/deactivation 
control module controls the activation/deactivation sequence of the SIM interface. 


After sending an activate command (writing 1 to SIM_CTLO register bit 11), the activation 
sequence will be sent to the SIM card. 


The following are brief list of commands for the activation functions. 

@ Program active_deactiva_en bit to 1 to enable activation function. 

@ Program do_act bit to 1 to start activation sequence. 

When information-exchanging is terminated or aborted (unresponsive card or detection of 
card removal), the electrical contacts should be deactivated. 

The deactivation by the interface device shall consist of the following consecutive 
operations: 

e State Lon RST 

e State Lon CLK 

e State Aon ИО 

e VDD inactive 

Software program do-deact bit to 1 to begin deactivation sequence. 


6.36.4.4.2 Reset of the Card 


A card reset is initiated by the interface device, whereupon the card shall respond with an 
Answer to Reset. 


By the end of the activation of the contacts (RST is in L, VDD powered and stable, I/O in 
reception mode in the interface device, CLK provided suitable and stable clock), the card 
answering asynchronously is ready for reset. 


The clock signal is applied to CLK at time TO. The I/O line shall be to state Z within 200 
clock cycles of the clock signal (t2) being applied to CLK (time {2 ТО). 


The internal reset takes effect a few clock cycles after reset. Answer to Reset on ИО shall 
begin between 400 and 40,000 clock cycles (t1) after the clock signal applied to CLK (time 
t1 after TO). 


A card with an active low reset is reset by RST in L for at least 40,000 clock cycles (t3) 
after the clock signal is applied on CLK (time t3 after TO). Thus if no Answer to Reset 
began within 40,000 clock cycles (t3) with RST in state L, RST is put to state H (at time T1). 
The Answer to Reset on І/О shall begin between 400 and 40,000 clock cycles (t1) after the 
rising edge of the signal on RST (time t1 after T1). 


If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state H 
(t3 after T1), the signal on RST shall be returned to state L (at time T2) and the contacts 
shall be deactivated by the interface device. 
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УСС 


CLK | | 


із 


RST 


552 Answer 
ty 
VOR Answer 
ЏО (SH) 
Tp T, T, 
IR: Internal Reset 400clk <t, <40000clk 
AL: Asynchronous Reset 15 <200clk 
SH: Syncronous Reset ts 2400clk 
Figure 6-73 Answer to Reset Sequence 
NOTES: 


The internal state of the card is assumed undefined before reset. Therefore, the design of 
the card has to avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state where 
an answer occurs оп I/O. 


Reset of a card can be initiated by the interface device at its discretion at any time. 


Interface devices may support one or more of these types of reset behavior. The priority of 
testing for asynchronous or synchronous cards is not defined in the standard. 


6.36.4.4.3 Subsequent information exchange between the card and the interface device 


6.36.4.4.3.1 Character frame 


For asynchronous transmission type, the character of frame during answer to reset is like 
in the following diagram. 


Start Bit Parity Bit Next 


Start Ви 
8 bit data—— 


«— (140.2) > 
Figure 6-74 Тһе Character of Frame 
A character consists of ten consecutive bits: 
€  Astart bit in state A; 


€ Eight bits of information, designated BO to B7 and conveying a data byte; 
€  Atenth bit bi used for even parity checking. 


At the SIM interface, a data byte consists of 8 bits В, ~ By, from the least significant bit 
(LSB, Во) to the most significant bit (MSB, B;) 
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6.36.4.4.3.2 


6.36.4.4.3.3 


6.36.4.4.3.4 


V1.0 


T = 0, Asynchronous Half Duplex Character Transmission Protocol 
The following diagram shows the byte transmission frame structure. 


without parity error 


CTS 8 


with parity error 


ПО [ee 


Figure 6-75 T=0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, INS, 
А1, A2; L. CLA is an instruction class. The value FF is reserved for PTS. 


INS is an instruction code in the instruction class. The instruction code is valid only if the 
least significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 area 
reference (e.g., an address) completing the instruction cod.P3 codes the number n of data 
bytes (D1... Dn) which are to be transmitted during the command. The direction of 
movement of these data is a function of the instruction. In an outgoing data transfer 
command, P3 = 0 introduces a 256 byte data transfer from the card. In an incoming data 
transfer command, P3 = 0 introduces no transfer of data. All remaining encoding 
possibilities for the header are specified in ISO7816. 


SIM Data Tx and Rx 


The Tx will start when the tx enable is 1, there is data in the FIFO and the last Rx is 
completed. The tx int mark sets the condition under which the tx int will happen. When 
the empty entry in the tx fifo is less than tx int mark, tx empty int will be set. 


The Rx will start when the rx enable is 1, when the last Tx is done and there is data 
coming in from the data input. The rx int mark sets the condition under which the rx int 
will happen. When the data entry in the rx fifo is greater than rx int mark, rx full int will be 
set. 


The bit_convention register decides MSB and LSB in the Tx/Rx serial data, logic_level 
register decides if high electrical level represents logic 1 in Tx/Rx serial data, and 
odd_parity register bit decides if using odd or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is idle 
for a certain period of time and generate an interrupt when it happens. The 
watch_dog_count_limit register defines the idle period in data bit streaming. 
Watch_dog_repeat_en register decides if the timer starts right after the interrupt is 
acknowledged (the interrupt is cleared). Writing 1 to watch_dog_trigger starts the timer 
counting. Any activity in the Rx portion will reset the timer counting. 


Rx/Tx Control 


The Rx/Tx control module controls the transmitting and receiving data to/from the SIM 
card. The SIM card controller receives/transmits data according to the data-level and bit 
ordering that are specified in the Logic_level (bit 1) and Bit_convention (bit 0) bits in the 
SIM_CTLO register. The data format is: 10 bits per character, 1 start bit + 8 data bits + 1 
parity bit. 
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The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a pointer 
to monitor the number of data in the Tx FIFO that have not yet been transmitted. The MCU 
can access the pointer by reading the SIM STS1 register bits 4 to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be 
configured by writing to the SIM CTL1 register bits 4 to 7. This field specifies the number 
of empty characters that should be available in the Tx FIFO before issuing an interrupt. 
Whenever the number of empty characters exceeds this value, an interrupt is generated to 
the MCU. This interrupt is automatically cleared when the number of empty bytes in the Tx 
FIFO equals to or falls below the specified Tx interrupt threshold value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a 
pointer to monitor the number of bytes in the Rx FIFO that have not yet been read by the 
MCU. The MCU reads the SIM STS1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be 
configured by writing to the SIM СТІ register bits 0 to З. This field specifies the number 
of unread data that should be available in the Rx FIFO before issuing an interrupt. 
Whenever the number of unread data exceeds this value, an interrupt is generated to the 
MCU. This interrupt is automatically cleared when the number of unread data in the Rx 
FIFO equals to or falls below the specified Rx interrupt threshold value. 


6.36.4.4.3.5 Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. The 
SIM card controller checks the I/O line from the SIM card 11 bits after the start bit leading 
edge. If the detected І/О is a zero (error АСК), it assumes an error occurred and 
retransmits the byte. If the error ACK signal is repeated for the programmable number of 
times specified in the SIM SHE register, The SIM card interface sets the bad Tx parity 
error bit in the status register (SIM STSO bit 3) and issues an interrupt. 


For the transmission from the SIM card controller to the SIM card, when the SIM card 
controller detects a parity error following the transmission of a data byte, it performs the 
following sequence: 

@ The SIM card interface retransmits the data. 

ө lf the retransmission succeeds, it ignores the initial failure. 


ө Ifthe retransmission fails for the number of times specified іп the programmable 
SIM_SHE register, the SIM card interface sets the bad parity bit interrupt the 
SIM STSO register, issues an interrupt to the MCU, and stops retransmission of the 
byte. 


6.36.4.5 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, 
VSIM output is automatically controlled. The on/off of VSIM can also be controlled by 
directly programming the SIM_CTLO register bit 7. 


6.36.4.6 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer function, 
which determines the maximum allowable time that a data byte should take to arrive from 
the SIM card. The MCU can configure the watchdog timer by programming the SIM_WDT 
register. The watchdog timer can function in two modes: auto mode and single mode. In 
the auto mode, the watchdog timer is continuously enabled. In the single mode, the 
watchdog timer disables itself when a data byte is received from the card, or after it has 
timed out. 


6.36.4.7 SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 
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€ One watchdog is used to report Rx idle for a preprogrammed time. 
€ The other watchdog is for time out when RX retransmission is on error. 


6.36.4.8 SIM Interconnection 
It is recommended to connect the SIM card as follows. 
€ Connect a 2.2 uF capacitor at VSIM. 
€  Connecta 10 kO resistor from SIMDA pin to VSIM. 


@ The driving strength setting on SIMRST, SIMCLK and SIMDA should be 00 (the 
default). 


6.36.5 Control Registers 


ме Deme | 


6.36.5.1 Метогу тар 


0х0018 SIM CTLO SIM card control register 0 


0x0020 SIM RX CK DVD SIM card RX clock divider control 


0х001с SIM_CTL1 SIM card control register 1 


6.36.5.2 Register Descriptions 


6.36.5.2.1 SIM TX Registers 
Description: SIM card transmit register 
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"m [s [o o [5 5 | [м [в [2 [а [5 5 [№ [| [e 
н 


Reserved 


Reserved 


Writing to this reg will send data 
to Tx FIFO and then the data 
get transmitted 


6.36.5.2.2 SIM_RX Registers 
Description: SIM card receiver register 


"m [s [o Tu ааа [25 [а Га [5 s [в [7 [e 
ru rm 


Reserved 


Tee = _ :8] 24710 Reserved 
SIM_RX [7:0] Read from this address retrieve 
data from Rx FIFO 


6.36.5.2.3 SIM STSO Registers 
Description: SIM card status registers 0 
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Pex [a [so] [29 [27 [29 [25 [7 [5 [2 Га [9 | s [зв | v е 


Reserved 


| Type | 


RR 


Se ит [АМ | Reset Value 


Po [Br | [8110 / 0] во |22 | |2210 QA | Reserved | | 
в Е — 
с,” — 


CARD_OUT Int status bit for card removed 
CARD_IN Int status bit for card inserted 


Int status bit for. Rx time out or 
TX PAR ERR Int status bit for Tx parity error 
| АХ РАВ ЕВА — | PAR ERR uwa Int status bit for Rx parity error 


Tx FIFO data number bigger 
TX FIFO_EPT than tx_int_mark 

Rx FIFO data number bigger 
RX_FIFO_EULB than rx_int_mark 


6.36.5.2.4 SIM STS1 Registers 
Description: SIM card status registers 1 
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Pex [a [so] [29 [27 [2 [25 [7 [з [2 [8 [9 | s [зв | v [е 
н 


Reserved 


[Reset ИШИНЕН. ц( 


DEACTIVE_ON | [14] RO јето Busy in deactivation process 
ACTIVE_ON [13] Fo |190 | Busy іп activation process 


; Activation status, 1: activated; 0: 


SIM_DATA [11] Сои сни Reflect of sim data іо рі 


6.36.5.2.5 SIM IE Registers 
Description: SIM card interrupt enable 


ЕСТЕН ЕГІСТІ ТЕТІГІ!!! | sw 
ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[hone [DD шы rs Aa 


Reserved 


АСТ | EAR CAR cans | UNE ae 

МЕ | LY. PAR PAR 
Reserved DI ESP Eve FUL 
EX AIR ur 1 NIE | Е dE | LIE 

ЧЕ А | AE R. g* 


me кашан жашшгигигишигигигигигига 
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Enable bit for Rx time out 


Enable bit for early answer to 
reset 


Enable bit for rx parity error 
|RXFULIE | {ам [10 Enable bit for Rx full int 


6.36.5.2.6 SIM ICLR Registers 
Description: SIM card interrupt clear 


0x0014 SIM Card Interrupt Clear (Reset 0x0000) SIM ICLR 


| Bt [sto | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 26 | 19 | 18 | 17 | 16 | 


Reserved 


X CAR 
DI 
Reserved NC 
LF 


R | R 


[рш [mo feo meme — — — 
стол ан m |мо [m — |шоемыйо батын "| 
Аст ром от Je [wo — [m heart oracive done | 


CARD OUT CLR 6 [м | | Int clear bit for card out 
CARD IN CLR Int clear bit for card. in 
URSP CARD CLR Int clear bit for unresp card 
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TX PRT ERR CLR Int clear bit for tx. parity. error 
RX PRT ERR CLR Int clear bit for rx parity error 


RX FULL CLR ff) |мОо [1 | Int clear bit for Rx full int 


6.36.5.2.7 SIM CTLO Registers 
Description: SIM card control registers 0 


0x0018 SIM Card Control Registers 0 (Reset 0x0000) SIM CTLO 


Be farf 20 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 26 | 19 | 10 |17 | 16 | 


Reserved 
SA 
DO_ | ТХ_ RX_ 
De А Act ACT EN EN 


Type rf ee E ACI 


Tera [Ro — [em 


TX DOUT LOW [15] dux the Tx data to low logic 
Enable the auto start of 
AUTO ACT DEACT | [14] R/W 1'h0 active/deactive when саға іп 
or card_out happen 
, Enable the active/deactive 


Do activate operation 
Enable the sim Tx 


FRXEN — EN Enable the sim Rx 


А This bit will be 1 if card out 
CARD OUT LATCH happened 
POWER EN 


SIM RST 
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; Transmit data looped back to 
0: Even Parity 
DD PRT 2 R 1h 
10da Parity 


0: high logic level 1%” 
LOGIC_LEVEL [1] R/W тһ s aO d 
1: high logic level represent *1 
Bit convention: 
BIT COVT R/W Tht 0: MSB (bit 7) transmitted first 
1:LSB (bit 0) transmitted first 


6.36.5.2.8 SIM_CTL1 Registers 
Description: SIM card control registers 1 


ЕСЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
LIMEN RN 


Reserved 


Type 


[UU 
Peset | А О И О О В В ООВ HC s В СВ И С n СИ 
BEN СЕ ЗЕ В ИЗ EC И СЗ ЗЕЕ ЕЕ ПОВ ВЕ 


CLK 


СЕМ CLK_MODE Reserved 


CLK 
AD_SPD_CTRL _PO 
L 


Type 


Control the speed of the 
AD_SPEED_CTL | [15:13] active/deactive sequence. 

0: slowest, 7: fastest. 

Set the polarity of the sim_clk 
CLK_POL [12] signal 

When the sim clk is stopped 


Select the sim clk speed. The 
sim CLK is divided 
From the ARM bus clock: 
0: ARM CLK/2 
CLK_MODE [10:8] 1: ARM CLK/4 
2: ARM CLK/8 
3: ARM CLK/16 
4: ARM CLK/32 
5: ARM CLK/64 
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6: ARM CLK/128 
7: ARM CLK/256 


x es [o — se ањо 


6.36.5.2.9 SIM RX CK DVD Registers 
Description: SIM сага RX clock divider control 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕЛ 
C 


Reserved 


Fans ЗОВ ИЕЛ ai 


SIM_RX_CLK_DIV 


чн 
тегі ОС О ОС ОС ОС ОС ОС ОС 


= — :16] 16'h0 Reserved 
SIM RX CK ОІМ | [15:0] 16'h1740 Clock divider bit 0 to 15 for 
receiving data 


6.36.5.2.10 SIM_SEH Registers 
Description: SIM card retransmit control 


[moon [SI Car натта Conor Raset@xo0on) амен 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
[heme О AMO] 


Reserved 


gis DMA 
m TX ETU SEL HE Е TX RETRX LMT RX RETRX LMT 
_EN 


EJ B fa [ee 


[ ess | [em 
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Select the Tx etu divider: 
0х111: the Tx etu is decided by 
sim tx clock divider at 

TX ETU SEL [15:13] address 0x0034 
Others: the Tx etu is the same 
as Rx etu. 


БЕНЕН ІС m — [m [meme — — — — 


In TX mode, once TX FIFO 
empty, whether DMA request 
, keep its value until DMA 
TX_DMA_SEL [11] R/W ThO acknowledge is arrived or not 
0: keep 
1: not keep 


In RX mode, once RX FIFO full, 
whether DMA request keep its 
value until DMA acknowledge is 
0: keep 

1: not keep 


ах m — [sw [m — [Хото | 
[ow mcm mr faw о | RXDMAmode nave — 


6.36.5.2.11 SIM TGC Registers 
Description: SIM card turnaround guard control 


Fm [sro [2 [25 [2 [2 [25 [23 [2 [2 а cd 


Reserved 


TGC TIME GUARD TIME 


[eus [m — ew 


: , Times in bit unit between the 

Times in bit unit between the 

GUARD TIME [7:0] RAN 8'h30 consecutive byte during data 
transmission to the SIM card. 
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6.36.5.2.12 SIM_WDT Registers 
Description: SIM card watchdog control 


0x002C SIM Card Watchdog Control (Reset 0x0802) SIM WDT 


| em [sr | 30 | 29 [28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lio | T | 18. 


Reserved 


Type 


«=== WDOG_CNT_LMT 


| Туре | 


[ess [e — [ew 


| ; Watch dog timer limit for Rx 
WDOG ONT LMT [15:2] 14'h200 retransmit watch dog 


Enable the Rx retransmit watch 
dog timer. This timer watches 
when Rx re-transition is 

WDOG_RTX_TOUT_EN | [1] happening and it will flag the 
unresponsive card int when the 
data from the sim card is time 
out (no data comes back) 


6.36.5.2.13 SIM_INT_M Registers 
Description: SIM card interrupt mask 
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Fm [sro [2 [2 [27 [25 [25 [2 [з [2 Га [9 | s [зв | v [в 


Reserved 
- 


ЕЕ 
ПЕ С С С ОС С С СВ ОС ОС ОС ОС ОС ОС ОБ ЕЛЕЕ 


р e |е 


; Masked Int status bit to show 
|o (tho. | 


АСТ DONE МК Masked int bit for active done 


amuse fa sj 
сино отмк [ы [ro TO ГЕТЕ 
[mom мек — [m — [о [mm — [Ме юйтышоат — | 


| Masked int bit for 
X parity error 
TX ЕМР MSK ІШ |RO [fho | Masked int bit for Tx empty int 
RX FULL MSK ) во [ао | Masked int bit for Rx ful int 


6.36.5.2.14 SIM TX CK DVD Registers 
Description: SIM card TX clock divider control 
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Pee [seo [2 [25 [2r [25 [25 [23 [2 [2 [ 4 [9 | s [зв [ v [ | 


Reserved 


r— 16] 16'h0 Reserved 
SIM TX CK DIV [15:0] 1681740 соң divider bit 0 to 15 for Tx 


6.36.5.2.15 SIM_WDT1 Registers 
Description: SIM card watchdog control 1 


Lm [seo [2 [2 [2r [25 [25 [ [0 [2 [8 [9 | s [8 | v [ | 
De ООО 


Reserved 


ОИ a e [шю 


SIM WDT1 [13:0] R/W 14'h200 Watch dog count limit for Rx 
time out. 


6.36.5.2.16 SIM CTL2 Registers 
Description: SIM card control 2 
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Cm [s 9 [5 [: [2 [25 [5 [ [8 [2 [э [ | s [тв [зт |е 
LINE ОИ 


Reserved 


[ees [sm em |в” | 
[ es fo m — [me — 


6.36.5.2.17 SIM STS2 Registers 
Description: SIM card status registers 2 


Pex [spo 5 [9 [2 2 [5 м [5 [2 [ж [9 | s [зв | v [в 
r 


Reserved 


[mes ю [m — [ne — — — 
тоом [na — [so [рю [юном — — _ 
ш o [= — [ne — _ 
секо ом [to [ю [то ыннан | 
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6.36.6 Application Notes 


The chip has 3 simcard hardware controllers, and it can be configured to function as four sim cards. 
There are four global registers should be notified. 


1. GENO is used to enable the simcardO or simcard1. 
GENO: 8В00 0008 
[13]: PINREG_ ЕВ 
[16]: SIM1 ЕВ 
[3]: SIMO_EB 
2. PIN_CTL is used to select SIMO hardware controller function as simO or sim2; or select ЗІМІ 
hardware controller function as sim1 or sim3; 
РІМ СТІ: 8В00 0028 
[5]: SIM1_PIN_IN_SEL (0: from sim1; 1: from sim3) 
[4]: SIMO PIN IN SEL (0: from sim0; 1: from sim2) 
3. SOFT RST is used to soft reset simcard controllers. 
SOFT RST: 8B00 004C 
[6]: SIM1 SOFT RST 
[5]: SIMO SOFT RST 


4. PIN CTRL НЕС is used to configure the default polarity of four simcard clock when the clock is out 
of work. NOTE: to configure this register, the GENO(0x8BOO. 0008) bit[13] (PINREG EB) should be 
enabled first. 


PIN CTRL REG: 8С00 0000 


[19]: SIMO CLK PL 
[20] : SIM1 CLK PL 
[30] : 5ІМ2 СІК PL 
[81] : SIM3 CLK PL 


6.37 ЕММС Host 


Base Addr Range Addr Map Description 
0x2030 0000 ~ 0x203F FFFF $0100 (ЕММС) Control Register 


0х2040 0000 - 0х204Ғ FFFF SDIO1 (ЕММС) Control Register 
0x2050 0000 ~ 0x205F FFFF SDIO2 (EMMC) Control Register 
0x2060 0000 ~ 0x206F FFFF eMMC Control Register 


6.37.1 Overview 
There are 4 EMMC controllers:. 
eMMC Host Controller: $0100, SDIO1, SDIO2 
eMMC Host Controller: eMMC 


The EMMC Host Controller is a Host Controller with an ARM processor interface. The 
EMMC Host Controller handles EMMC/EMMC Protocol at transmission level, packing data, 
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adding cyclic redundancy check (CRC), start/end bit, and checking for transaction format 
correctness. 


6.37.2 


6.37.3 


6.37.4 


Features 


Meets SD Host Controller Standard Specification Draft Version 3.0 
Meets SDIO card specification version 2.0. 

Meets SD Memory Card Security Specification version 1.01. 

Meet JEDEC EMMC spec JESD84-B45 

Supports both DMA and Non-DMA mode of operation 

Capacity of Memory 

(1) Standard Capacity SD Memory Card(SDHC) 

(2) High Capacity SD Memory Card 

(3) Extended Capacity SD Memory Card 

Voltage range: 

High Voltage SD Memory Card — Operating voltage range: 2.7 -3.6V 


UHS-I SD Memory Card — Operating voltage range VDD1:2.7-3.6V 
VDD2:1.70-1.95V 


Bus Speed Mode 


(1) Default Speed mode: 3.3V signaling, Frequency up to 25МН2, up to 12.5 
MB/sec 


(2) High Speed mode: 3.3V signaling, Frequency up to 50MHz, up to 25MB/sec 
(3) SDR12:UHS-I 1.8У signaling, Frequency up to 25 MHz ‚ир to 12.5MB/sec 
(4) SDR25:UHS- 1.8V signaling, Frequency up to 50 MHz, up to 25MB/sec 

(5) SDR50:UHS-I 1.8V signaling, Frequency up to 100MHz, ир to 50MB/sec 


(6) DDR50: UHS-I 1.8V signaling ,Frequency up to 50MHz, sampled on both 
clock edges, up to 50MB/sec 


Supports 1 bit, 4 bit ,8bit SD modes, 8bit SDR50 up to 100MB/sec 

Allows card to interrupt host in 1bit, 4 bit SD modes. 

Cyclic Redundancy Check CRC7 for command and CRC16 for data integrity 
Supports Read wait Control, Suspend/Resume operation. 

Supports FIFO Overrun and Underrun condition by stopping SD clock 
Conforms to AMBA specification AHB (2.0) 


Main feature change list for eMMC card 


1 


оо + QG nn 


) 
) 
) 
) 
) 
) 


UHS-I MODE support: DDR50,SDR50,SDR25,SDR12 (PHY + delay line) 
Command line boot mode 

Auto cmd 23 added. 

Relative register change: Capability value, Preset value, Host version... 
Force event for error interrupt 

ста 6 voltage switch sequence 


Bus Timing 


SDR 25/SDR12 bus timing 


V1.0 
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Input 


| ‘PP | 
E > 
| “ҮН 
---- min (Vr) 
CLK 50% Vpp >; | «— 50% Vpp 
| | ---- шах (Уп) 
m | гт ЕТ 
15077 14 > dHL „пн 
| ---- min (Vrg) 
Data 
' ---- max (Vg) 
tODLY ‘OSU “ОН 
< >< — = 
| | ---- min (Уон) 
Output Data Ld Data | 
---- max (Vor) 


clock. 


Data must always be sampled on the rising edge of the 


SDR 25 mode card interface timing 


Parameter Symbol Min Max Unit Remark 
Clock CLK(1) 
Clock frequency Data fPP 0 52(3) MHz | CL<= 30 pF 
Transfer Mode(2) Tolerance: 
+100KHz 

Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 6.5 ns CL <= 30 pF 
Clock low time МІ 6.5 ns CL <= 30 pF 
Clock rise time(4) tTLH ns CL <= 30 pF 
Clock fall time tTHL ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tlSU ns CL <= 30 pF 
Input hold time ИН ns CL <= 30 pF 
Outputs CMD,DAT 
Output delay time during | tODLY 13.7 ns CL <= 30 pF 
data transfer 
Output hold time tOH 2.5 ns CL <= 30 pF 
Signal rise time(5) tRISE ns CL <= 30 pF 
Signal fall time tFALL ns CL <= 30 pF 
NOTE 1. CLK timing is measured at 50% of VDD. 

Spreadtrum Communications, Inc., Confidential and Proprietary 967 of 1554 


This document contains information on a product under development. 


Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


NOTE 2. A MultiMediaCard shall support the full frequency range from 0-26Mhz, or 0-52MHz 
NOTE 3. Card can operate as high-speed card interface timing at 26 MHz clock frequency. 
NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max (VIL), and 
outputs CMD,DAT rise and fall times are measured by min (VOH) and max (VOL). 


SDR12 card interface timing 


Parameter Symbol Min Max Unit Remark(1) 
Clock CLK(2) 
Clock frequency Data fPP 0 26 MHz | CL<=30 pF 
Transfer Mode(3) Tolerance: 
+100KHz 
Clock frequency fOD 0 400 kHz Tolerance: 
Identification Mode +20KHz 
Clock high time tWH 10 ns CL <= 30 pF 
Clock low time tWL 10 ns CL <= 30 pF 
Clock rise time(4) tTLH 10 ns CL <= 30 pF 
Clock fall time tTHL 10 ns CL <= 30 pF 
Inputs CMD, DAT 
Input set-up time tlSU 3 ns CL <= 30 pF 
Input hold time ЧН 3 ns CL <= 30 pF 
Outputs CMD,DAT 
Output set-tup time(5) tODLY 11.7 ns CL <= 30 pF 
Output hold time tOH 8.3 ns CL <= 30 pF 


NOTE 1. The card must always start with the backward-compatible interface timing. 
The timing mode can be switched to high-speed interface timing by the host sending 
the SWITCH command (CMD6) with the argument for high-speed interface select. 
NOTE 2. CLK timing is measured at 50% of VDD. 

NOTE 3. For compatibility with cards that support the v4.2 standard or earlier, host 
should not use > 20 MHz before switching to high-speed interface timing. 

NOTE 4. CLK rise and fall times are measured by min (VIH) and max (VIL). 

NOTE 5. tOSU and tOH are defined as values from clock rising edge. However, there 
may be cards or devices which utilize clock falling edge to output data in backward 
compatibility mode. Therefore, it is recommended for hosts either to settWL value as 
long as possible within the range which will not go over tCK-tOH(min) in the systemor 
to use slow clock frequency, so that host could have data set up margin for those 
devices. 

In this case, each device which utilizes clock falling edge might show the correlation 
either between tWL and tOSU or between tCK and tOSU for the device in its own 
datasheet as a note or its’ application notes. 


DDR50 bus timing 
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These timings applies to the DAT[7:0] signals only when the device is configured for dual data 
mode operation. 

In this dual data mode, the DAT signals operates synchronously of both the rising and the falling 
edges of CLK. the CMD signal still operates synchronously of the rising edge of CLK and 
therefore complies with the bus timing specified in section 12.7, therefore there is no timing 
change for the CMD signal 


CLK 7-: шіп (Vg) 
--- max (Vg) 
- > 
‘IsUddr, | 
< p ' 
| :--- min (Vg) 
Input Э...) DATA Invalid 
| | | ---- шах (Үп) 
‘оргхааг(тах) I'opLyddr(max) 
«> 4 — p 
tODLYddr(min) | tODLYddr(min) 
+ | + | | + 
Д/ | | --- min (Vog) 
Output (7X DATA "J|; DATA '){! DATA 
I / i | | i I --- max (VoL) 


1 | I I l l [] 
In DDR mode data on DAT[7:0] lines are sampled on both edges of the clock 
(not applicable for CMD line) 


DDR50 card interface timing 


Parameter Symbol Min Max Unit Remark(1) 

Clock CLK(2) 

Clock duty cycle 45 55 % Includes jitter 
phase noise 


Inputs DAT(referenced to CLK-DDR mode) 


Input set-up time tlSUddr | 2.5 ns CL <= 20 pF 
Input hold time tlHddr 2.5 ns CL <= 20 pF 
Outputs DAT(referenced to CLK-DDR mode) 

Output delay time during | tODLYddr | 1.5 7 ns CL <= 20 pF 
data transfer 

Signal rise time (all tRISE 2 ns CL <= 20 pF 
signals) 

signal fall time (all tFALL 2 ns CL <= 20 pF 
signals) 


NOTE 1. CLK timing is measured at 50% of VDD. 


NOTE 2. Inputs CMD, DAT rise and fall times are measured by min (VIH) and max 
(VIL), and outputs CMD, 
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DAT rise and fall times are measured by min (VOH) and max (VOL) 


6.37.5 Signal Description 
The connection of EMMC host PADs is shown in the following figure. 


Host e«MMC Device Controller 


| : Метогу 
Host Clock CMD, Data 9 
Controller | ree 
ontro E Controle 4 


Reset Specified Бу е• ММС Standard 
VCC, VCCQ, А 
VSS, VSSQ Implied by е•ММС Standard, but out of scope 


Г] Out of Scope 


Figure 6-76 EMMC Host connection 


6.37.5.1 AHB Master 


The AHB master initiates a read or write transaction with the memory if the Data 
transaction is done using DMA data transfer method. 


6.37.5.2 AHB Target 


The AHB target is having the EMMC control registers and these registers are programmed 
by the ARM processor through the AHB target interface. The data transaction is performed 
through the AHB target interface in case of Programmed IO method of data transfer. 


6.37.5.3 EMMC Host Controller 


The EMMC Host Controller comprises of Host_AHB interface, EMMC controller registers, 
Bus monitor, Clk_gen, CRC generator and checker (CRC7 and CRC16),. The Host_AHB 
interface acts as the bridge between the ARM processor and Host Controller. The EMMC 
controller registers are programmed by the ARM processor through AHB target interface. 
Interrupts are generated to the ARM processor based on the values set in the Interrupt 
status register and Interrupt enable registers. Bus monitor will check for any violations 
occurring in the SD bus and time-out conditions. 
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The Clock generation block will generate the SD clock depending on the value 
programmed by the ARM processor in the Clock Control Register. The CRC7 and CRC16 
generator calculate the CRC for command and Data respectively to send the CRC to the 
EMMC card. The CRC7 and CRC16 checker checks for any CRC error in the Response 
and Data send by the EMMC card. 


6.37.6 Control Registers 


6.37.6.1 Memory map 


РО о 
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Offset Description 
Address á 


0х00ЕС SLT INT ST Slot interrupt status and version number 


Note: 


The EMMC host controller registers given above are for Slot 1. The same set of 
registers is used for Slot 2. 


Address range for Slot 1: 0x0000 ~ OxOOFF 
Address range for Slot 2: 0x0100 ~ OxO1FF 


6.37.6.2 Register Descriptions 


6.37.6.2.1 SYS ADDR 
Description: DMA system address 


Lm [s po [2 [7 [2 [5 [з | 82 [4 [ 9 | s [8 | v [е 
ъе[ шш NUN 


DMA_SYS_ADDR 


DMA_SYS_ADDR 


Field Name Type | Reset | Description 
Value 


DMA_SYS_ADDR | [31:0] R/W | 3210 | This register contains the system memory address 
for a DMA transfer. When the Host Controller (HC) 
stops a DMA transfer, this register shall point to the 
system address of the next contiguous data position. 
It can be accessed only if no transaction is executing 
(i.e., after a transaction has stopped). Read 
operations during a transfer return an invalid value. 
The Host Driver (HD) shall initialize this register 
before starting a DMA transaction. After DMA has 
stopped, the next system address of the next 
contiguous data position can be read from this 
register. The DMA transfer waits at every boundary 
specified by the Host DMA Buffer Size in the Block 
Size register. The Host Controller generates DMA 
Interrupt to request to update this register. The HD 
set the next system address of the next data position 
to this register. When most upper byte of this 
register (0x0003) is written, the HC restarts the DMA 
transfer. When restarting DMA by the resume 
command or by setting Continue Request in the 
Block Gap Control register, the HC shall start at the 
next contiguous address stored here in the System 
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ее | 


6.37.6.2.2 BLK_SIZE 
Description: Block Size and Count 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
LINER GN 


BLK CNT 


Type 


HOT ANA BU pi TR_BLK_SIZE 


| Type | 


Field Name Type | Reset | Description 
Value 


BLK_CNT [31:16] | RW | 16'h0 | Block count. This register is enabled when Block 
Count Enable in the Transfer Mode register is 
set to 1 and is valid only for multiple block 
transfers. The HC decrements the block count 
after each block transfer and stops when the 
count reaches zero. 

It can be accessed only if no transaction is 
executing (i.e., after a transaction has stopped). 
Read operations during transfer return an invalid 
value and write operations shall be ignored. 
When saving transfer context as a result of 
Suspend command, the number of blocks yet to 
be transferred can be determined by reading this 
register. When restoring transfer context prior to 
issuing a Resume command, the HD shall 
restore the previously saved block count.0x0000: 
stop count0x0001: 1 block0x0002: 2 

blocks. ..0xF FFF: 65535 blocks 


TR_BLK_SIZE [15] R/W | 780 Transfer block size bit [12]. This bit is added to 
support 4 kb data block transfer. 


НТ ОМА BUF SIZE | [14:12] | RW | 3’hO Host DMA buffer size. To perform long DMA 
transfer, System Address register shall be 
updated at every system boundary during DMA 
transfer. These bits specify the size of 
contiguous buffer in the system memory. The 
DMA transfer shall wait at every boundary 
specified by these fields and the HC generates 
the DMA Interrupt to request the HD to update 
the System Address register. 

These bits shall be used when the DMA Support 
in the Capabilities register is set to 1 and this 
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function is active when the DMA Enable in the 
Transfer Mode register is set to 1. 

000: 4 KB (detect А11 carry out) 

001: 8 KB (detect A11 carry out) 

010: 16 KB (detect A11 carry out) 

011: 32 KB (detect A11 carry out) 

100: 64 KB (detect A11 carry out) 

101: 128 KB (detect A11 carry out) 

110: 256 KB (detect A11 carry out) 

111: no limit, HC will not generate the DMA 
interrupt 


TR BLK SIZE [11:0] R/W | 12'h0 | Transfer block size. This register specifies the 
block size for block data transfers for CMD17, 
CMD18, CMD24, CMD25, and CMD53. It can be 
accessed only if no transaction is executing (i.e., 
after a transaction has stopped). Read 
operations during transfer return an invalid value 
and write operations shall be ignored. 
0x0000: no data transfer 
0x0001: 1 byte 
0x0002: 2 bytes 
0x0200: 512 bytes 


6.37.6.2.3 ARG 
Description: Argument 


ШСЕЕЛЕЛЕЛЕЕЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
СЭ 


Т 


ЛГ м” НАННЕ 
[Reset | o | o | AS КИКИКИКИКИКИКИКИКИКИКИ 
[Exe Е Е ao a a” 

Ге ( 


ARGUMENT [15:0] 


T 


Field Name Type | Reset | Description 
Value 


ARGUMENT [31:0] [RW |3280 Set command argument here 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 974 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


6.37.6.2.4 TR_MODE 
Description: Transfer mode and command 


0x000C Transfer mode and command (reset 0x0000_0000) TR_MODE 


НІН ЕЯ Е Е Е ЕЕ ЕС ES ESI RE ES ЕЯ А 8 


BOO 3 i Res 
CMD_INDEX CMD_TYPE erve RESP_TYPE 
B00 SEL 


Reserved 


Field Name Type | Reset | Description 
Value 


BOOT_ACK [31] RW 1'h0 Set to indicate the host whether card will send 
boot ack 
1’b1: send boot ack 
1'b0: not send boot ack 


CMD_LINE_BOOT [30] RW | 1760 Set to begin drive low cmd line and waiting to 
receive boot data block 
1'b1: Drive cmd line low 
1’b0: not drive cmd line 


CMD INDEX [29:24] | RW | 680 Command index, set to the command number 
(CMD0-63, ACMDO-63) 


CMD TYPE [23:22] | RW | 2'hO Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These 
bits shall bet set to 006 for all other commands. 
00: Normal 
01: Suspend 
10: Resume 
11: Abort 

DATA PRE SEL [21] RAV | 1710 Data present select 
0: no data present 
1: data present 
This bit is set to 1 to indicate that data is present 
and shall be transferred using the DAT line. It is 
set to 0 for the following: 

1. Commands using only CMD line (е.0., 

CMD52) 

2. Commands with no data transfer but using 
busy signal on DAT[0] line (Rib or R5b, 
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e.g., CMD38) 
3. Resume Command 


CMD IND CHK EN [20] RAN |170 Command index check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the index 
field in the Response to see if it has the same 
value as the command index. If it is not, itis 
reported as a Command Index Error. If this bit is 
set to 0, the Index field is not checked. 
CMD_CRC_CHK_EN | [19] RAN | t'hO Command CRC check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the CRC 
field in the Response. If an error is detected, it is 
reported as a Command CRC Error. If this bit is 
set to 0, the CRC field is not checked. 


[es [nw wo [ne ООО 


RESP_TYPE_SEL [17:16] | RW | 2'h0 Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after 
response 


m External DMA enable 
0: Disable 
1: Enable 
Control the Input enable of clock SD. СІК, it's 
the invert logic. 
Disable 
0: Enable 
Control the Output enable of clock SD. CLK, it's 
the invert logic. 
1: Disable 
0: Enable 


Multiple/single block select 
0: single block 
1: multiple blocks 


Data transfer direction select 
0: write (Host to Card) 
1: read (Card to Host) 


00: disable 
01: Auto CMD12 Enable 
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10: Auto CMD23 Enable 
11: Reserved 


1: Auto CMD12 Enable :Multiple block transfers 
for memory require CMD12 to stop the 
transaction. When this bit is set to 1, the HC shall 
issue CMD12 automatically when last block 
transfer is completed. The HD shall not set this 
bit to issue commands that do not require 

CMD12 to stop data transfer. 

2: Auto CMD23 Enable: 

When this bit field is set to 10b, the Host 
Controller issues a CMD23 automatically before 
issuing a command specified in the Command 
Register The Host Controller Version 3.00 and 
after shall support this function. The following 
conditions are required to use the AUTO CMD23. 
Auto CMD23 Supported 


A memory card that supports CMD23 


Only support non-DMA mode now 
Only when CMD18 or CMD25 is issued 


Auto CMD23 can be used with or without ADMA, 
By writing the Command register, the Host 


Controller issues a CMD23 first and then issues 
a command specified by the Command Index in 
Command register. If response errors of CMD23 
are detected, the second command is not issued. 
A CMD 23 error is indicated in the Auto CMD 
Error Status register. 


BLK CNT EN 4 Block count enable 
0: disable 
1: enable 
This bit is used to enable the Block count 
register, which is only relevant for multiple block 
transfers. When this bit is 0, the Block Count 
register is disabled, which is useful in executing 
an infinite transfer. 


DMA enable 

0: disable 

1: enable 

DMA can be enabled only if DMA Support bit in 
the Capabilities register is set. If this bit is set to 
1, a DMA operation shall begin when the HD 
writes to the upper byte of Command register 
(0x000F). 


6.37.6.2.5 RESPONSE 
Description: Response 0, 1, 2, 3, 4, 5, 6, and 7 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
ru 


RESPONSE [31:16] 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


RESPONSE [63:48] 


ЕСІ ЕЛЕЛЕЛЕЛЕНЕ ЖЕЖШЕШЕЛЕНЕШЕШЕЛЕНЕНЕ 


RESPONSE [47:32] 


| Name | 
| жс ы 
ЛЕНБАЕЖЛЕЛЕДЕЛЕЛІ ЛЕ зеЛЕЗЕЛЕНЕЛЕЛЕЯ 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


RESPONSE [95:80] 


en ДЕСЕ С fae pa CR E ER Е ЗВ Е СВ S re) 
Name | 4%4/» нән ooo 


RESPONSE [79:64] 


з=») „Гу қ. 0 0 0 00 00 0 —- 
ЛЕ i p e se Е 8 
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RESPONSE [127:112] 


Field Name Type | Reset | Description 
Value 


RESPONSE [127:0] 128'h0 | The following table describes the mapping of 
command responses from the SD Bus to this 
register for each response type. In the table, R[] 
refers to a bit range within the response data as 
transmitted on the SD Bus, апа REP[] refers to a 
bit range within the Response register. 


6.37.6.2.6 BUF_PRT 
Description: Buffer Data Port 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 
ПС CS 


BUF_DATA 


Field Name Type | Reset | Description 
Value 
BUF_DATA [31:0] R/W |3210 | The Host Controller Buffer сап be accessed 
through this 32-bit Data Port Register. 


6.37.6.2.7 PRES STATE 
Description: Present State 
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ШИЕНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛІСЕ 


ы — “Ме i x 


Reserved WR Reserved 
EN E 


| Туре | 


Field Name Type | Reset | Description 
Value 


| ЕЕ | по [sno | Reseved ЕЕЕ 


DAT7 4 SIG LVL [28:25] 4'hf DAT [7:4] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[28]: for DAT[7] 

[27]: for DAT[6] 
[26]: for DAT[5] 
[25]: for DAT[4] 


CMD SIG LVL [24] 1'h1 CMD line signal level. This status is used to 
check CMD line level to recover from errors, and 
for debugging. 


DAT3_0_SIG_LVL [23:20] 4'hf DAT [3:0] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
[23]: for DAT[3] 

[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[0] 


[mesmo [sm амо 


BUF_READ_EN [11] 1'h0 Buffer read enable. This status is used for 
non-DMA read transfers. This read only flag 
indicates that valid data exists in the Host side 
buffer. If this bit is 1, readable data exists in the 
buffer. A change of this bit from 1 to 0 occurs 
when allthe block data is read from the buffer. А 
change of this bit from 0 to 1 occurs when all the 
block data is ready in the buffer and the Buffer 
Read Ready Interrupt is generated. 

0: read disable 
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Buffer write enable. This status is used for 
non-DMA write transfers. This write only flag 
indicates if space is available for write data. If this 
bit is 1, data can be written to the buffer. A 
change of this bit from 1 to 0 occurs when all the 
block data is written to the buffer. A change of this 
bit from 0 to 1 occurs when top of block data can 
be written to the buffer and the Buffer Write 
Ready Interrupt is generated. 


0: write disable 
1: write enable 


Read transfer active. This status is used for 
detecting completion of a read transfer. This bit is 
set to 1 for either of the following conditions: 


1. After the end bit of the read command 


2. When writing a 1 to continue Request in the 
Block Gap Control register to restart a read 
transfer 


This bit is cleared to 0 for either of the following 
conditions: 


1. When the last data block as specified by 
block length is transferred to the system. 


2. When all valid data blocks have been 
transferred to the system and no current 
block transfers are being sent as a result of 
the Stop at Block Gap Request set to 1. A 
transfer complete interrupt is generated 
when this bit changes to 0. 


0: no valid data 
1: transferring data 


Write transfer active. This status indicates a write 
transfer is active. If this bit is O, it means no valid 
write data exists in the HC. This bit is set in either 
of the following cases: 


1. After the end bit of the write com mand 


2. When writing a 1 to Continue Request in the 
Block Gap Control register to restart a write 
transfer 

This bit is cleared in either of the following cases: 

1. After getting the CRC status of the last data 
block as specified by the t ransfer count 
(Single or Multiple) 

After getting a CRC status of any block 

where data transmission is about to be 

stopped by a Stop at Block Gap Request. 
During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 0, 
as a result of the Stop at Block Gap Request being 
set. This status is useful for the HD in determining 
when to issue commands during write busy. 
0: no valid data 


1: transferring data 
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DAT_LINE_ACTIVE [2] Tho DAT line active. This bit indicates whether one of 
the DAT line on SD bus is in use. 
0: DAT line inactive 
1: DAT line active 


CMD_INH_DAT [1] 1'h0 Command inhibit (DAT) 
This status bit is generated if either the DAT Line 
Active or the Read Transfer Active is 1. If this bit 
is 0, it indicates the HC can issue the next SD 
command. Commands with busy signal belong to 
Command Inhibit (DAT) (e.g., R1b, R5b type). 
Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status 
register.Note: The SD Host Driver can save 
registers in the range of 0x0000 ~ 0x000D for a 
suspend transaction after this bit has changed from 
1 to 0. 
0: can issue command that uses the DAT line 
1: cannot issue command that uses the DAT line 


CMD INH CMD 1'h0 Command inhibit (CMD) 
If this bit is 0, it indicates the CMD line is not in use 
and the HC can issue a SD command using the 
CMD line. This bit is set immediately after the 
Command register (0x000F) is written. This bit is 
cleared when the command response is received. 
Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued 
if this bit is 0. Changing from 1 to 0 generates a 
Command complete interrupt in the Normal 
Interrupt Status register. If the HC cannot issue the 
command because of a command conflict error or 
because of Command Not Issued By Auto CMD12 
Error, this bit shall remain 1 and the Command 
Complete is not set. Status issuing Auto CMD12 is 
not read from this bit. 


6.37.6.2.8 SD CTRL1 
Description: SD Control Register 
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СИ EEE E 


рш 
Reserved E n Reserved ых 


Field Name Type | Reset | Description 
Value 


|. Двал|но [sho [Reserved a n (| 


WK EN CRD REM [26] RAN |170 Wakeup event enable on SD card removal. 
This bit enables wakeup event via Card 
Removal assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 


WK EN CRD INS [25] RAN |170 Wakeup event enable on SD card insertion. 
This bit enables wakeup event via Card 
Insertion assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 

WK EN CRD INT [24] RAN |170 Wakeup event enable on SD card interrupt. 
This bit enables wakeup event via Card 
Interrupt assertion in the Normal Interrupt 
Status register. This bit can be set to 1 if 
FN_WUS (Wakeup Support) in CIS is set to 
1. 
0: disable 
1: enable 


зао [sm [не — — — —  — — 


INT AT BLK GAP [19] RAV | 1710 Interrupt at block gap. This bit is valid only in 
4-bit mode of the SDIO card and selects a 
sample point in the interrupt cycle. Setting to 
1 enables interrupt detection at the block gap 
for a multiple block transfer. If the SD card 
cannot signal an interrupt during a multiple 
block transfer, this bit should be set to 0. 
When the HD detects an SD card insertion, it 


V1.0 <ргеайтт Communications, Inc., Confidential and Proprietary 983 of 1554. Spreadtrum Communications, Inc., Confidential and Proprietary 983 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


shall set this bit according to the CCCR of 
the SDIO card. 


RD WAIT CTRL [18] RAV | 1710 Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the 
read wait protocol to stop read data using 
DAT[2] line. Otherwise, the HC has to stop 
the SD clock to hold read data, which 
restricts commands generation. When the 
HD detects an SD card insertion, it shall set 
this bit according to the CCCR of the SDIO 
card. If the card does not support read wait, 
this bit shall never be set to 1 or DAT line 
conflict may occur. If this bit is set to 0, 
Suspend/Resume cannot be supported. 

0: disable read wait control 
1: enable read wait control 

CONT REQUEST [17] RAW | 1'h0 Continue request. This bit is used to restart a 
transaction that was stopped using the Stop 
at Block Gap Request. To cancel stop at the 
block gap, set Stop at Block Gap Request to 
0 and set this bit to restart the transfer. 

The HC automatically clears this bit in either 
of the following cases: 
1. Inthe case of a read transaction, the 
DAT Line Active changes from 0 to 1 as 
a read transaction restarts 
. Inthe case of a write transaction, the 
Write transfer active changes from 0 to 1 
as the write transaction restarts 
Therefore it is not necessary for Host driver 
to set this bit to 0. If Stop at Block Gap 
Request is set to 1, any write to this bit is 
ignored. 
0: ignored 
1: restart 


STP_AT_BLK_GAP_REQ | [16] RAN Stop at block gap request. This bit is used to 
stop executing a transaction at the next block 
gap for both DMA and non-DMA transfers. 
Until the transfer complete is set to 1, 
indicating a transfer completion, the HD shall 
leave this bit set to 1. Clearing both the Stop 
at Block Gap Request and Continue Request 
shall not cause the transaction to restart. 
Read Wait is used to stop the read 
transaction at the block gap. The HC shall 
honor Stop at Block Gap Request for write 
transfers, but for read transfers it requires 
that the SD card support Read Wait. 
Therefore the HD shall not set this bit during 
read transfers unless the SD card supports 
Read Wait and has set Read Wait Control to 
1. In case of write transfers in which the HD 
writes data to the Buffer Data Port register, 
the HD shall set this bit after all block data is 
written. If this bit is set to 1, the HD shall not 
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write data to Buffer data port register. This bit 
affects Read Transfer Active, Write Transfer 

Active, DAT line active and Command Inhibit 
(DAT) in the Present State register. 


0: transfer 


Esa [sc oe net — — — — — 


— MODE RAW | 1'b0 SD8 bit mode 
Extended Data Transfer Width 
This bit controls 8-bit bus width mode for 
embedded device. Support of this function 
is indicated in 8-bit Support for Embedded 
Device in the Capabilities register. lf a 
device supports 8-bit bus mode, this bit 
may be set to 1. If this bit is 0, bus width is 
controller by Data Transfer Width in the 
Host Control 1 register. 
1: 8-bit Bus Width 
0: Bus Width is Selected by Data Transfer 
Width 


[war [mo [me [неш — — 


HI SPD EN [2] RAN | 170 High speed enable. This bit is optional. 
Before setting this bit, the HD shall check the 
High Speed Support in the Capabilities 
register. If this bit is set to O (default), the HC 
outputs CMD line and DAT line at the falling 
edge of the SD clock (up to 25 MHz). If this 
bit is set to 1, the HC outputs CMD line and 
DAT line at the rising edge of the SD clock 
(up to 50 MHz). 

0: normal speed mode 

1: high speed mode 

This bit is normally not used. Please set to 
1’b0. 


SD4B_MODE RAN Data transfer width, SD1 or 504. This bit 
selects the data width of the HC. The HD 
shall select it to match the data width of the 
SD card. 

0: 1-bit mode 
1: 4-bit mode 


[fr [no [o wee — — — — ——] 


6.37.6.2.9 SD CTRL2 
Description: SD Control Register2 
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Reserved RST p RT Reserved DATA TIMEOUT СМТ 


SDCLK FRQ SEL SDCLK FRQ 
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Field Name Type | Reset | Description 
Value 


изга) по [sno [Reserved a n (| 


HW_RST_CARD [27] RW | 101 Hardware reset for card 
1: Normal work 
0: card reset , should be set back to 1 
manually 


SW RST DAT [26] RAV | 1710 Software reset for DAT line. Only part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 

e Buffer Data Port Register: 
= Buffer is cleared and initialized. 
Present State register: 
Buffer Read Enable 
Buffer Write Enable 
Read Transfer Active 
Write Transfer Active 
DAT Line Active 
Command Inhibit (DAT) 
Block Gap Control register: 
m Continue Request 
m Stop At Block Gap Request 
Normal Interrupt Status register 
= Buffer Read Ready 
= Buffer Write Ready 
= Block Gap Event Transfer Complete 
0: work 
1: reset 


SW_RST_CMD [25] RAV | 1710 Software reset for CMD line. Only part of 
command circuit is reset. The following 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 986 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ӘЗ SPREADTRUM SC9832 Device Specification 


registers and bits are cleared by this bit: 
Present State register 
= Command Inhibit (CMD) 
Normal Interrupt Status register 
= Command Complete 


SW_RST_ALL [24] R/W Software reset for all. This reset affects the 
entire HC except for the card detection 
circuit. Register bits of type ROC, RW, 
RW1C, RWAC are cleared to 0. During its 
initialization, the HD shall set this bit to 1 to 
reset the HC. The HC shall reset this bit to 0 
when Capabilities registers are valid and the 
HD can read them. Additional use of 
Software Reset for All may not affect the 
value of the Capabilities registers. If this bit is 
set to 1, the SD card shall reset itself and 
must be reinitialized by the HD. 

0: work 
1: reset 


[рзәй[но [em [Reserves — — — 


— ТЕГ RAV | 470 Data timeout counter value. This value 

determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency 
will be generated by dividing the base clock 
TMCLK by this value. When setting this 
register, prevent inadvertent timeout events 
by clearing the Data Timeout Error Status 
Enable (in the Error Interrupt Status Enable 
register). 
0000: TMCLK * 2^(13) 
0001: TMCLK * 2^(14) 
1110: TMCLK * 2^(27) 
1111: reserved 

SDCLK_FRQ_SEL [15:8] | RW 10-bit Divided Clock Mode 
The length of divider is extended to 10 bits 
and all divider values shall be supported. 

SD clock frequency select. This register is 
used to select the frequency of the SDCLK 
pin. The frequency is not programmed 
directly; rather this register holds the divisor 
of the Base Clock Frequency for SD clock 
in the Capabilities register. Only the following 
settings are allowed. 

0x00: base clock divided by 2(10~255 MHz) 
0x01: base clock divided by 4 

0x02: base clock divided by 6 
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: base clock divided by 10 

: base clock divided by 18 

: base clock divided by 34 

: base clock divided by 66 

: base clock divided by 130 

: base clock divided by 258 
1/[(N+1)*2] divided Clock 

Ox3FF 1/2048 Divided Clock 


Upper Bits of SDCLK Frequency Select 


Host Controller Version 3.00 shall support 
these bits to expand SDCLK Frequency 
Select to 10 —bit. Bit 07-06 is assigned to bit 
09-08 of clock divider in SDCLK_FRQ SEL 


__ [B3] [по [smo СООО 


SDCLK EN [2] RAW | 1'hO SD clock enable. The HC shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is O. 
Then, the HC shall maintain the same clock 
frequency until SDCLK is stopped (stop at 
SDCLK - 0). If the HC detects the No Card 
state, this bit shall be cleared. 
0: disable 
1: enable 


INT CLK STABLE [1] 1'h0 Internal clock stable. This bit is setto 1 when 
SD clock is stable after writing to Internal 
Clock Enable in this register to 1. The SD 
Host Driver shall wait to set SD Clock 
Enable until this bit is 1.Note: This is useful 
when using PLL for a clock oscillator that 
requires setup time. 
0: not ready 
1: ready 

ІМТ СІК ЕМ RAN |170 Internal clock enable. This bit is set to 0 when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 
Clock starts to oscillate when this bit is set to 1. 
When clock oscillation is stable, the HC shall 
set Internal Clock Stable in this register to 1. 
This bit shall not affect card detection. 
0: stop 
1: oscillate 


6.37.6.2.10 INT_ST 
Description: Normal and error interrupt status 
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Normal and error interrupt status (reset 0х0000 0000) 
ВЕНЕ ЕН ЕЯ ЕЕ ЕЕ SIE СИИ EAR 


Ме VNDR_ERR_ST Reserved 


e| o pee юш s [s [es [ке [е еке [к [ы 


ERR eh г: 
“INT Reserved Reserved 


1 
E33 р ыыы 


Мое: 


Read-only status, write 1 to clear status: register bits indicate status when read, a set 
bit indicating a event may be cleared by writing 1, Writing 0 has no effect 


Field Name Type | Reset | Description 
Value 
VNDR_ERR_ST [31:29] | RW | 3'hO Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


TRGT_RESP_ERR [28] R/W | 1710 Target response error status. This occurs 
when detecting error in m_hresp. 
0: no error 
1: error 


отав по [smo [Reseved ООО 


AUTO_CMD12_ERR [24] R/W |170 Auto CMD12 error. This occurs when detecting 
that one of the bits in Auto CMD12 Error 
Status register has changed from 0 to 1. This 
bit is set to 1 also when Auto CMD12 is not 
executed due to the previous command error. 
0: no error 
1: error 


CUR LMT ERR [23] RAN Current limit error. By setting the SD Bus 
Power bit in the Power Control Register, the 
HC is requested to supply power for the SD 
Bus. If the HC supports the Current Limit 
Function, it can be protected from an illegal 
card by stopping power supply to the card in 
which case this bit indicates a failure status. 
Reading 1 means the HC is not supplying 
power to SD card due to some failure. Reading 
0 means that the HC is supplying power and 
no error has occurred. This bit shall always set 
to be 0, if the HC does not support this 
function. 
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0: no error 
1: power failure 


DATA END BIT ERR [22] RAV | 1710 Data end bit error. This occurs when detecting 
0 at the end bit position of read data which 
uses the DAT line or the end bit position of the 
CRC status. 

0: no error 
1: error 

DATA_CRC_ERR [21] RAN | 1710 Data CRC error. This occurs when detecting 
CRC error when transferring read data which 
uses the DAT line or when detecting the Write 
CRC Status having a value of other than “010”. 
0: no error 
1: error 


DATA_TIMEOUT_ERR R/W | 170 Data timeout error. This occurs when detecting 
one of the following timeout conditions. 
1. Busy Timeout for Rib, R5b type 
2. Busy Timeout after Write CRC status 
3. Write CRC status Timeout 
4. Read Data Timeout 
0: no error 
1: timeout 


CMD_IND ERR RAN |170 Command index error. This occurs if a 
Command Index error occurs in the Command 
Response. 
0: no error 
1: error 

CMD END BIT ERR [18] RAN |170 Command end bit error. This occurs when 
detecting that the end bit of a command 
response is 0. 
0: no error 
1: end bit error generated 


CMD CRC ERROR [17] RAN |170 Command CRC error. Command СЕС Error is 
generated in two cases. 

1. Ifa response is returned and the 
Command Timeout Error is set to 0, this 
bit is set to 1 when detecting a CRC 
error in the command response 

. The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives the 
CMD line to 1 level, but detects 0 level 
on the CMD line at the next SDCLK 
edge, then the HC shall abort the 
command (stop driving CMD line) and 
set this bit to 1. The Command Timeout 
Error shall also be set to 1 to distinguish 
CMD line conflict. 

0: no error 
1: CRC error generated 
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CMD TIMEOUT ERR [16] RAN |170 Command timeout error. This occurs only if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If the 
HC detects a CMD line conflict, in which case 
Command CRC Error shall also be set. This 
bit shall be set without waiting for 64 SDCLK 
cycles because the command will be aborted 
by the HC. 

0: no error 
1: timeout 


ERR_INT [15] 1'h0 Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


| Цмя |RO [emo [Reseved 00 | 


CARD INT RAN | 170 Card interrupt. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
card interrupt factor. In 1-bit mode, the HC 
shall detect the Card Interrupt without SD 
Clock to support wakeup. In 4-bit mode, the 
card interrupt signal is sampled during the 
interrupt cycle, so there are some sample 
delays between the interrupt signal from the 
card and the interrupt to the Host system. 
When this status has been set and the HD 
needs to start this interrupt service, Card 
Interrupt Status Enable in the Normal Interrupt 
Status register shall be set to 0 in order to 
clear the card interrupt statuses latched in the 
HC and stop driving the Host System. After 
completion of the card interrupt service (the 
reset factor in the SD card and the interrupt 
signal may not be asserted), set Card Interrupt 
Status Enable to 1 and start sampling the 
interrupt signal again. 

0: no card interrupt 
1: card interrupt generated 


x | [Ro |2 [Reseved | 


BUF READ RDY [5] RAV | 1710 Buffer read ready. This status is set if the 
Buffer Read Enable changes from 0 to 1. 
0: not ready to read buffer 
1: ready to read buffer 

BUF WRITE RDY [4] RAN Buffer write ready. This status is set if the 
Buffer Write Enable changes from 0 to 1. 
0: not ready to write buffer 
1: ready to write buffer 

DMA INT [3] R/W DMA interrupt. This status is set if the HC 
detects the Host DMA Buffer Boundary in the 
Block Size register. 
0: no DMA interrupt 
1: DMA interrupt generated 


BLK_GAP_EVENT [2] RAW | 1710 Block gap event. If the Stop at Block Gap 
Request in the Block Gap Control Register is 
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set, this bit is set. 


Read Transaction: This bit is set at the falling 
edge of the DAT Line Active Status (when the 
transaction is stopped at SD Bus timing. The 

Read Wait must be supported in order to use 
this function). 


Write Transaction: This bit is set at the falling 
edge of Write Transfer Active Status (after 
getting CRC status at SD Bus timing). 


0: no block gap event 
1: transaction stopped at block gap 


TR COMPLETE Transfer complete. This bit is set when a 
read/write transaction is completed. 


Read Transaction: This bit is set at the falling 
edge of Read Transfer Active Status. There 
are two cases in which the Interrupt is 
generated. The first is when a data transfer is 
completed as specified by data length (after 
the last data has been read to the Host 
System). The second is when data has 
stopped at the block gap and completed the 
data transfer by setting the Stop at Block Gap 
Request in the Block Gap Control register 
(after valid data has been read to the Host 
System). 


Write Transaction: This bit is set at the falling 


edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to the 
card as specified by data length and Busy 
signal is released. The second is when data 
transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block 
Gap Control register and data transfers 
completed (after valid data is written to the SD 
card and the busy signal is released). 


Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set to 
1, the data transfer can be considered 
complete. 

0: no data transfer complete 


1: data transfer complete 


CMD COMPLETE Command complete. This bit is set when 
getting the end bit of the command response 
(except auto CMD12 and auto CMD23). 
Note: Command Timeout Error has higher 
priority than Command Complete. If both are 
set to 1, it can be considered that the response 
was not received correctly. 
0: no command complete 


1: command complete 


6.37.6.2.11 INT ST EN 
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Description: Normal and error interrupt status enable 


Normal and error interrupt status enable (reset 
0х0000 0000) INT. ST. EN 


ЕСИЕИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕЛЕЙ 


үде VNDR_ERR_ST_EN Reserved 
- | Е 


чч fF Cams 


Field Name Type | Reset | Description 
Value 


VNDR_ERR_ST_EN [31:29] | RW | 310 Vender specified error signal enable 
0: masked 
1: enabled 


0x0034 


TRGT_RESP_ERR_EN [28] R/W | ГПО Target response error signal enable 
0: masked 
1: enabled 


C yë feao [sw [Remes — — — — — —] 


AUTO CMD12 ERR EN [24] R/W | 1'hO Auto CMD12 error signal enable 
0: masked 
1: enabled 
[23] 


CUR ІМТ ERR ЕМ Current limit error signal enable 
0: masked 


1: enabled 


DATA END BIT ERR EN Data end bit error signal enable 


1: enabled 


DATA CRC ERR EN Data CRC error signal enable 
0: masked 
1: enabled 


DATA TIMEOUT ERR EN Data timeout error signal enable 


1: enabled 
CMD IND ERR EN Command index error signal enable 
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0: masked 
1: enabled 
CMD_END_BIT_ERR_EN | [18] RAN | 1710 Command end bit error signal enable 
0: masked 
1: enabled 
CMD_CRC_ERROR_EN [17] R/W | 1'hO Command CRC error signal enable 
0: masked 
1: enabled 
CMD TIMEOUT ERR EN | [16] R/W | 1'hO Command timeout error signal enable 
0: masked 
1: enabled 


[ess [so [m |в — — — ——— | 


CARD INT EN R/W | 1'h0 Card interrupt signal enable 
0: masked 
1: enabled 


BUF READ RDY EN С ho Buffer read ready signal enable 


i 
0: masked 
1: enabled 

BUF WRITE RDY EN 

DMA INT. EN 

BLK GAP. EVENT. EN 

TR COMPLETE EN 

CMD COMPLETE EN == 


6.37.6.2.12 МТ SIG ЕМ 
Description: Normal and error interrupt signal enable 


Buffer write ready signal enable 
0: masked 
1: enabled 


DMA interrupt signal enable 
0: masked 
1: enabled 


Block gap event signal enable 
0: masked 
1: enabled 


Transfer complete signal enable 
0: masked 
1: enabled 


Command complete signal enable 
0: masked 
1: enabled 
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Normal and error interrupt signal enable (reset 
0х0000 0000) INT SIG EN 


ЕСИБВЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЕЗЕЛЕЛЕЛЕЙ 


uwa VNDR_ERR_ST_EN Reserved 
be ея |== |== pn 


ы Е 


қы), ff Boos 


Field Name Type | Reset | Description 
Value 


VNDR_ERR_ST_EN [31:29] | RW | 310 Vender specified error signal enable 
0: masked 
1: enabled 


0x0038 


TRGT_RESP_ERR_EN [28] R/W | 1'h0 Target response error signal enable 
0: masked 
1: enabled 


[Fras [ao [se анна 
[24] 


AUTO_CMD12_ERR_EN 


RAN | 1710 Auto CMD12 error signal enable 
0: masked 
1: enabled 

CUR_LMT_ERR_EN R/W Current limit error signal enable 
0: masked 
1: enabled 

DATA_END_BIT_ERR_EN | [22] R/W | 1710 Data end bit error signal enable 
0: masked 
1: enabled 

DATA_CRC_ERR_EN R/W | 1'hO Data CRC error signal enable 

0: masked 
1: enabled 


DATA TIMEOUT ERR EN | [20] R/W | 1'hO Data timeout error signal enable 
0: masked 
1: enabled 

CMD IND ERR EN [19] R/W | 1'h0 Command index error signal enable 
0: masked 
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ттт T б — Sò 


CMD_END_BIT_ERR_EN | [18] R/W | 1'h0 Command end bit error signal enable 
0: masked 
1: enabled 
CMD_CRC_ERROR_EN [17] R/W | 1'h0 Command СЕС error signal enable 
0: masked 
1: enabled 
CMD_TIMEOUT_ERR_EN | [16] R/W | 1'hO Command timeout error signal enable 
0: masked 
1: enabled 


[ssa [wo [mm mem — — — 


CARD INT EN R/W | 1'h0 Card interrupt signal enable 
0: masked 
1: enabled 
BUF READ RDY EN 5. 
| 
[ 
[ 


BUF_WRITE_RDY_EN FFI 


1: enabled 


Buffer write ready signal enable 
0: masked 
1: enabled 


DMA interrupt signal enable 
0: masked 
1: enabled 


ao p ho Buffer read ready signal enable 
DMA_INT_EN 


0: masked 
BLK_GAP_EVENT_EN Block gap event signal enable 


0: masked 
1: enabled 


4] 
3] 
2] 

CMD_COMPLETE_EN = 


6.37.6.2.13 SD_CTRL3 
Description: Host controller 3 and Auto CMD12 error status 


Transfer complete signal enable 
0: masked 
1: enabled 


Command complete signal enable 
0: masked 
1: enabled 
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SD Control 3 and ACMD error status (reset 0x0000_0000) 


Reserved 


мә | FAP | сво 
Reserved Reserved _ЕА | - .ER 
_ER 
R R R 


TE 
RR 
ЖАБ 


Field Name Type | Reset | Description 
Value 


PRESET_VAL_EN [31] RW |160 Preset Value Enable 
As the operating SDCLK frequency and ИО 
driver strength depend on the Host System 
implementation. It is difficult to determine 
these parameters in the Standard Host driver. 
When Preset Value Enalbe is set, automatic 
SDCLK frequency generation and driver 
strength selection is performed without 
considering system specific conditions. This 
bit enables the functions defined in the Preset 
Value Registers. 


ом |1280 [Reseved S 


UHS_MODE [18:16] | RW | 300 UHS Mode Select 
This field is used to select one of UHS-I mode 
and effective when 1.8V Signaling Enable is 
set to 1. 
If Preset Value Enable in the SD_CTRL3 
register is set to 1, Host controller sets 
SDCLK Frequency Select,Clock Generator 
Select in the Clock Control register according 
to Preset Value registers. In this case, one of 
preset value registers is selected by this field. 
Host Driver needs to reset SD Clock Enalbe 
before changing this field to avoid generating 
clock glitch. After setting this field, Host Driver 
sets SD Clock Enable again. 
3'b000: SDR12 
3'b001: SDR25 
3'b010: SDR50 
3'b011: SDR104 
3'b100: DDR50 
Others : Reserved 
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CMD NOT ERR [7] 1'h0 Command not issued error. Setting this bit to 
1 means CMD_wo_DAT is not executed due 
to an Auto CMD12 error ([4:1]) in this register. 
0: no error 
1: not issued 


pots] [RO |29 [Reseved Шин 


IND_ERR [4] 1'h0 Auto CMD12 index error. This occurs if the 
Command Index error occurs in response to 
a command. 
0: no error 
1: error 

END_BIT_ERR [3] 1'h0 Auto CMD12 end bit error. This occurs when 
detecting that the end bit of command 
response is 0. 
0: no error 
1: end bit error generated 


CRC ERR Auto CMD12 СВС error. This occurs when 
detecting a CRC error in the command 
response. 

0: no error 
1: CRC error generated 

TIMEOUT_ERR Auto CMD12 timeout error. This occurs if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If 
this bit is set to 1, the other error status bits 
([4:2]) are meaningless. 

0: no error 
1: timeout 


ACMD12 МОТ EXEC Auto CMD12 Not Executed 


If memory multiple block data transfer is not 
started due to command error. This bit is not 
Set because it is not necessary to issue auto 
cmd12. Setting this bit to 1 means the Host 
Controller cannot issue auto cmd12 to stop 
memory multiple block data transfer due to 
some error. If this bit is set to 1. Other error 
status bits are meaningless. 


6.37.6.2.14 CAP 
Description: Capabilities 
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— EET (reset 0х02е1 0080) 
| 29 | 28 | 27 | 26 | 25 | 24 | 


[23 |22 | 21 | 20 | 19 | 18 | 17 | 16 | 
ASY 2. SUS H Res | ADM | 8BIT | Max BLK S 
SLOT_TYPE NC. РВ | ома | 9-3 | ewe | A2. | 50 BLK 
PEE IZE 
— ES 5 а |suP| P 


| Type | 
— _ 7-а Шы Ed 
| Bk Psst am 


= BASE_CLK_FRQ T TIMEOUT_CLK_FRQ 


| Type | 


ee НОЕ = ЕЛЕР Ч ИИ 


Field Name Type | Reset | Description 
Value 
SLOT_TYPE [31:30] 2'500 | Slot Type 
200: Removable Card Slot 
ASYNC_INT [29] 1'b0 Asynchronous Interrupt Support 
1’bO:Asynchronous Interrupt Not Supported 


64BIT_SYS SUP [28] 1'b0 64 bit System Bus Support 
1'b0 64 bit с RR RR Bus Not Support 


ССС support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 


Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 


Voltage support 3.3 V. 
0: 3.3 V not supported 
1: 3.3 V supported 


SUSP_RES | Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the 
HD shall not issue either Suspend/Resume 
command. 

0: not supported 
1: supported 


| DMA support. This bit indicates whether the 
HC is capable of using DMA to transfer data 
between system memory and the HC directly. 
0: DMA not supported 
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HIGH SPEED [21] High speed support. This bit indicates whether 
the HC and the Host System support High 
Speed mode and they can supply SD Clock 
frequency from 25 MHz to 50 MHz. 
0: high speed not supported 
1: 0 — speed supported 
шо [no | [Reseved — | 


ADMA2 Support [19] 1'b0 ADMA2 Support 

1'b0: ADMA2 is not supported 
8BIT_SUP [18] 1’b1 8-bit Support for Device 

1'b1: 8-bit Bus Width Supported 


MAX_BLK_SIZE [17:16] 2h01 | This value indicates the maximum block size 
that the HD can read and write to the buffer in 
the HC. The buffer shall transfer this block 
size without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 


BASE CLK FRQ [15:8] 670 This value indicates the base (maximum) 
clock frequency for the SD clock. The unit is 
MHz. If the real frequency is 16.5 MHz, a 
larger value shall be set, i.e., 010001b (17 
MHz) because the HD uses this value to 
calculate the clock divider value and it shall 
not exceed the upper limit of the SD clock 
frequency. The supported range is 10 to 63 
MHz. If these bits are all 0, the Host System 
has to get information via another method. 
0: get information via another method 
(Registry Entry) 

1:1 MHz 
2:2 MHz 
FF: 255 MHz 


TIMEOUT CLK UNIT [7] 1'h1 This bit shows the unit of base clock 
frequency used to detect Data Timeout Error. 


x [m [no [mo [meme — — — — 


TIMEOUT СІК FRQ [5:0] 670 This bit shows the base clock frequency used 
to detect Data Timeout Error. 
0: get information via another method 
1: 1 MHz 
2: 2 MHz 
63: 63 MHz 
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6.37.6.2.15 CAP2 
Description: Capabilities 2 


OO СЕСТЕР СООО [блг 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕГІ 
ъ=|[ ем 


Reserved 


DDR | SDR | SDR 
50_ | 104 | 50_ 
SUP | SUP | SUP 


Пе EE 
LIJEREBEREKJENERENESEZESESE.^ 


Field Name Type | Reset | Description 
Value 


за [ао Гам 
— 1'b1 DDR50 Support 
1'b0: DDR50 is Supported 
SDR104 SUP [1] 1'b1 SDR104 Support 
1b0: SDR104 is Supported 
SDR50 SUP 1'b1 SDR50 Support 
1'b0: SDR50 is Supported 


6.37.6.2.16 МАХ CUR CAP 
Description: Maximum current capabilities 


Cm [s [o| [ o [w [5 |» [5 [2] [ж | 5  [ [6] 


MAX CUR V18 


Field Name Type | Reset | Description 
Value 
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|.  PMBHMI[RO [eho [Reseved css 


МАХ СОН У18 [23:16] 810 Maximum current for 1.8 М. 
0: get information via another method 


MAX_CUR_V30 [15:8] 810 Maximum current for 3.0 М. 

0: get information via another method 
MAX_CUR_V33 [7:0] 810 Maximum current for 3.3 М. 

0: get information via another method 


6.37.6.2.17 FRC_EVT 
Description: Force event register 


0x0050 Force event regiseter(reset 0х0000 0000) FRC_EVT 


| в | st | so | 29 | 26 | 27 | 26 Los | 24 | 25 | 22 | zi | zo | 19 | 16 | t7 | 16 | 


“ы 


туре | кару БЕСЕ 
ы Has 
КЕНЕЛЕ ІІ ДЕНЕЛЕНЕЛЕЛЕНЕН 


ÀE a 


| Туре | 


E] Y O rrr i 


Field Name Type | Reset | Description 
Value 
МО 


170 Force Event for Data End Bit Error 
1: Interrupt is generated 
0: No Interrupt 
FRC EVT CMD DAT CRC Force Event for Data CRC Error 
1: Interrupt is generated 
0: No Interrupt 
FRC EVT CMD DAT TOUT Force Event for Data Timeout Error 
1: Interrupt is generated 
0: No Interrupt 


FRC EVT CMD IND [19] Force Event for Command Index Error 
1: Interrupt is generated 
0: No Interrupt 
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FRC EVT CMD END [18] WO Tho Force Event for Command End Bit Error 
1: Interrupt is generated 
0: No Interrupt 


Force Event for Command CRC Error 
1: Interrupt is generated 
0: No Interrupt 


Force Event for Command Not Issued Ву 
Auto CMD 12 Error 


FRC_EVT_ACMD_IND 


1: Interrupt is generated 
0: No Interrupt 

FRC EVT ACMD END , Force Event for Auto CMD End Bit Error 
1: Interrupt is generated 
0: No Interrupt 

FRC EVT ACMD CRC , Force Event for Auto CMD Timeout Error 
1: Interrupt is generated 
0: No Interrupt 

FRC EVT ACMD TOUT , Force Event for Auto CMD Timeout Error 
1: Interrupt is generated 
0: No Interrupt 


Force Event for Auto CMD 12 Not Executed 
1: Interrupt is generated 
0: No Interrupt 


6.37.6.2.18 PRE_VAL_DEF 
Description: Preset Value Registers for Initialization and Default Speed 
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Cm [sp [2 [2 [27 [2 [25 [2 [5 [2 Га [9 | s [e | v ое 


E 
Ga u ый | чыш 


= = д 
[mo | о1о {о |а [о оо о1о [а [о [о в | | 


Field Name Type | Reset | Description 
Value 


DRC_STR_DEF [31:30] но ero Drive | Drive Strength Select Value (Reserved) | | Drive Strength Select Value (Reserved) | Value (Reserved) 
CLK_GEN_DEF ТОГО ЫЕ Clock Generator Select Value (Reserved) 


SDCLK_FREQ_DEF = 6] 1010 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR INI [15:14] Ro | sho | Drive Strength Select Value (Reserved) 
ОИ rat [з 
CLK_GEN_INI [10] [RO |o | Clock Generator Select Value (Reserved) 


SDCLK FREQ INI 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


6.37.6.2.19 PRE VAL HIGH 
Description: Preset Value Registers for SDR 12 and High Speed 
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Cm [sp [2 [2 [2 [29 [25 [o | [| [ж | s e [лт [те 


- iid Кии 


w w w 
LES Е Е ea Ese eee ees 
Laru aj s Е Е ЕС CR REOR ЕЕ ПОТЕ 


шш 


= [ишт== сс O 
Value 

fore sm some [атай[но |2по [Dive Sterath Select Value позе) | | 

x ва [wm meme CS 

[cu бен sonia — [рр [по [rw | Cock Generator Select Valve (Reserved) — 


SDCLK_FREQ_SDR12 [25:16] 1000 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC_STR_HIGH [15:14] [RO feno | Drive Strength Select Value (Reserved) 
во po 
CLK_GEN_HIGH [10] [RO fino | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_HIGH 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


6.37.6.2.20 PRE_VAL_SDR50 
Description: Preset Value Registers for SDR 50 and SDR25 
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Cm [sp [2 [2 [27 [2 [25 [з] [2 [ж [ж | s | e [т [е 


DRV STR S 


w ИЕ ЕЕЕ 
ЕССЕ Е Е Е ЕА Е ЗО Е ЕА Е Е ЕА 
ЕС ЕЕС ВЕ ВЕ Е Е Е Е ЕС CR REOR S EROR RC 


DRV STR S 


ПИЕ Ма 
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== [е тешеру  — 
Value 

[onc sm sonso агза о опо | Dive Srengih Sale Value Reseved) — | 

О СЕ О [so ООО 

гок бм sonso — [р] [но [то | Clock Generator Select Value (Reserved) | 


SDCLK_FREQ_SDR50 [25:16] 1010 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR SDR25 [15:14] СЕ Drive Strength Select Value (Reserved) 
|н [so 
CLK_GEN_SDR25 [10] IRO |o | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR25 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


6.37.6.2.21 PRE_VAL_DDR50 
Description: Preset Value Registers for DDR 50 and SDR104 
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== [е тешеру  — 
Value 

[onc sponso [irao | Ro опо | Dive Srengih Selec Value Reseved) — | 

[во [so nese — 

[ск бє DDR fies [RO [то | Clock Generator Select value (Reserved) | 


SDCLK FREQ DDR50 [25:16] 1010 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


DRC STR SDR104 [15:14] СЕ Drive Strength Select Value (Reserved) 
«Stati [seo 
CLK_GEN_SDR104 [10] IRO |o | Clock Generator Select Value (Reserved) 


SDCLK_FREQ_SDR104 10'h0 | SDCLK Frequency Select Value 
10-bit Preset value to set SDCLK Frequency 
Select in the Clock Control Register is 
described by a host system. 


6.37.6.2.22 СІК WR DL 
Description: data write clock delay line 
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Reserved 


Field Name Type | Reset | Description 
Value 
[gen [no [жш 
CLK WR DL (60) |RW |7n3 | Write clock delay line set 


6.37.6.2.23 CLK RD POS DL 
Description: posedge data read clock delay line 


Fm [sro s [2 [2 [2e [25 [23 [2 [22 Га [ 9 | s [в [зт [в 
н 


Reserved 


CLK_RD_POS_DL 


Field Name Type | Reset | Description 
Value 
x [ern no | 
СІК RD. POS DL (60) |RW |715 | Posedge read clock delay line set 


6.37.6.2.24 CLK RD NEG DL 
Description: negedge data read clock delay line 
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Reserved 


CLK RD NEG DL 


Field Name Type | Reset | Description 
Value 
лю [zw 
CLK RD NEG DL (60) |RW |7h5 | Negedge read clock delay line set 


6.37.6.2.25 CLK RD SEL 
Description: clk read sel 


Cm эгэ |а Га а [8 s]s]o]m[n]vw]w]|w|v [№ 
LIMEN RN 


Reserved 


Reserved 


Lm ае Із а а-ы... 


Туре 


Field Name Type | Reset | Description 
Value 
P= [ко [sme 
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6.37.6.2.26 SLT INT ST 
Description: Slot interrupt status and version number 


Slot interrupt status and version number (reset 
0x00FC 0х0000 0000) SLT_INT_ST 


| Bw [зт зо | 29 [28 | 27 | 26 | 2s | 24 | 2a | 22 | 20 | 20 | № | 18 | t7 | 16 | 
| Name | Ы ENERO || 


VNDR_VER_NO SPEC_VER_NO 


Type 


Ww s ee 
ПИ ЕЕС а ЕВ Е С Е ЕА CPE ES 
ЕС Е Е С ET О s АЕ ese 
| Name | | ям (МӘ 


Reserved SLT_INT 


Field Name Type | Reset | Description 
Value 
VNDR_VER_NO [31:24] 810 This status is reserved for the vendor version 
number. The HD should not use this status. 


SPEC_VER_NO [23:16] 810 This status indicates the Host Controller Spec 
Version. The upper and lower 4 bits indicate 
the version. 

02 SD Host Specification Version 3.04 
01 SD Host Specification Version 2.0 
00: SD Host Specification version 1.0 
Others: reserved 


| js] [ro [so |Reswed S 


SLT INT [7:0] 880 These status bits indicate the logical OR of 
Interrupt signal and Wakeup signal for each 
slot. А maximum of 8 slots can be defined. If 
one interrupt signal is associated with multiple 
slots, the HD can know which interrupt is 
generated by reading these status bits. By a 
power-on reset or by Software Reset for Alll, 
the Interrupt signal shall be deasserted and 
this status shall read 0. 

[0]: slot 1 
[1]: slot 2 


6.38  Efuse 


Base Addr Range Addr Map Description 


0х4024 0000 ~ 0x4024_FFFF UID-Efuse (64KB) 
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6.38.1 


6.38.2 


6.38.3 


6.38.4 


6.38.4.1 


V1.0 


Overview 

The electrical fuse is a type of non-volatile memory fabricated in standard CMOS 
logic process. This electrical fuse macro is widely used in chip ID, memory 
redundancy, security code, configuration setting, and feature selection, etc. 

The efuse controller generates necessary timing and relative control interface to 
software. 

This efuse controller is designed for 32*32 bits electrical fuses, support TSMC HPM 
28nm product оѓ“ TEF28HPM32X32HD18. PHRM". 


It should be noticed that in 28nm efuse product, the programming power supply is 
1.8v, and the static power supply is 0.9v 


Features 

€ Support TSMC 28пт HPM efuse prduct of "TEF28HPM32X32HD18 PHRM" 

€ Support ЗМС 28nm efuse series of “S28NPSLLEFUSE_PIPO_<24‘N>B’. 

@ Support double-bit implementation or not, software can select the methodology. 


When use double-bit, 512bits efuse are visiable for software, when not use double-bit, 

all 1024 bits can be controlled by software. 

Not support redundancy+ECC. Not support redundancy bits related read/write mode. 

For TSMC efuse product, support margin A READ1 mode. 

Implemented an external 1.8v VDDQ power switch outside efuse macro, when efuse 

is not used, except to change efuse to power down mode, this power switch should 

also be shutdown to protect  efuse from un-intended programming. 

e  SW-friendly programming interface, each time 32 bits can be programmed or read 

e  Build-in programming protect logic, each time before programming controller will first 
read current efuse memory value and then decide whether programming is needed 

e  Build-in programming check logic, can read and check the memory data after each 
programming 

e Build-in self-test logic(bist) , can be triggered by ATE tester 

ө Support controller clock scaling, the controller clock can be divided from source clock. 
So the controller clock will be less dependant on source clock. 

ө Support self-protected mechanism, when efuse is in PGM or read mode, efuse 
controller will not respond to any software control --- except for soft-reset---until it 
finished its work. 


Signal Description 


Function Description 


Block Diagram 


The efuse controller is composed of a register sets and a state-machine. The register 
sets is controlled by PBUS protocol and it will send read, PGM and others commands 
to state-machine. The finite-state-machine(FSM) is responsible for generating 
specified related read or write timing according to products’ requirement. It also 
includes a bist logic for fast 


verifying the efuse memory’s contents and also for ATE test. 
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VDDQ:1.8V VDD:0.9V 


A clk_div 
P 
B 
B 
U | 
S Registers 
5 
031790 
efs уай оп 
Ғідиге 6-77 Efuse controller block diagram 
6.38.4.2 Efuse Macro architecture 
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VDD VQPS 


PD Power Switch PS 


A3~A0 


CSB —- i 
STROBE —> қ 
РО ENB —» Decoder 
RWL --»- 
RSB — Г 


Electrical Fuse Array 


/О- бепзе Register of 
Decoder Amplifier RIR 


1әроэәр-х 


LOAD A4 A97A5 МВ (031700 RF3^RFO 
Figure 6-78 efuse memory architecture 
6.38.4.3 Memory, Clock and Reset 


There аге two clocks and its related resets: PCLK/PRESETn and сік efs/rst efs. 
PCLK/PRESETn is used to control efuse reigisters, the other one are used for efuse controller timing 
generation. 


сік efs is the controller clock and its clock should be 26Mhz or less around. 
6.38.5 Control Registers 


6.38.5.1 Memory map 
ARM base address | 
Offset = 
на Name [дю | 


0х0000 EFUSE_DATA_RD Data read from efuse memory 
0х0004 EFUSE DATA WR Data to be write to efuse memory 


0х0008 | EFUSE BLOCK INDEX eni Index: TO read, programar 


0x000C | EFUSE MODE СТА! Mode control of efuse memory 
0x0010 EFUSE CFGO Misc configuration word 0 
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ССС 


0х0030 EFUSE ВІК FLAGO CLR To clear EFUSE BLK FLAGO 
0х0034 EFUSE_BLK_FLAG1_CLR To clear EFUSE_BLK_FLAG1 


0x0040 EFUSE MAGIC NUMBER Magic number to protect efuse from 
un-intentionally programming 

0x0044 EFUSE STROBE LOW WIDTH | stroble signal low width counter 

0x0048 EFUSE DEB CTRL EFUSE debug control registers 


6.38.5.1.1 EFUSE DATA RD 
Description: Data read from efuse memory 


0x0000 Data read from efuse memory(Reset 0x0000 0000) EFUSE DATA RD 


| Bw |31 [30 | 20 | 26 [27 | 26 | 25 | 24 | za | 22 | 21 | 20 | 19 | 18 | t7 [6 
C рю 


EFUSE_DATA_RD 


Type 


ох 
LILSEHENESESESEzERNESEEEBSENENENEN 
ПЕС Eres Pss А ШЕ БС С д З ЕСС LS REST ЕВ ИС 
Name Мю (| 


EFUSE DATA RD 


Type 


Field Name Type | Reset | Description 
Value 


EFUSE DATA RD [31:0] 3280 | Efuse read data, 
If SW use efuse controller to send a read 
command to efuse memory, the return 
value will store here. 


6.38.5.1.2 EFUSE DATA WR 
Description: Data to be write to efuse memory 
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EFUSE DATA WR 


Field Name Type | Reset | Description 
Value 


EFUSE DATA WR [31:0] RW 3210 | Efuse data to be write. 
If SW want to program the efuse memory, 
the data to be programmed will write to 
this register before SW issue a PGM 
command 


6.38.5.1.3 EFUSE BLOCK INDEX 
Description: block index for read, program. 


0x0008 block index for read, program. (Reset 0х0000 0000) c E = 


а Газ ә Гаа Гаа Гараа [ара ә Гаре 


Reserved 
Type 
Reserved READ_WRITE_INDEX 


L3 
~ o m 
e E ES ES ES EE ER ERES TERES oe Tell 


Field Name Type | Reset | Description 
Value 
READ WRITE INDEX [4:0] The efuse memory block index to be read 
or write. 


|. BN RO [27 [Reserved | 
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6.38.5.1.4 EFUSE MODE CTRL 
Description: Mode control of efuse memory 


0х000С Mode control of efuse memory (Reset 0х0000 0000) EFUSE MODE CTRL 


| ew [sr ioo | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | 20 | 19 |18 | T | 16. 


Reserved 


2 HB 


| Type | 


Field Name Type | Reset | Description 
Value 

EFUSE PG START RW 1'h0 Write 1 to this bit start А РОМ mode(array 
PGM mode). This bit is self-clear, read this 
bit will always get 0 

EFUSE RD_START [1] RW Write 1 to this bit start A READ 
mode(array read mode). This bit is 
self-clear, read this bit will always get 0 

EFUSE STANDBY START [2] RW | 1780 Write 1 to this bit will make efuse went to 
standby mode, This bit is self-clear, read 
this bit will always get 0 


о 33 jrw [2900 [Reserved И ЛИЕШ 
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6.38.5.1.5 EFUSE CFGO 
Description: Misc configuration word 0 


a Ea a E 


ers ae 
D Reserved EFS TYPE 


| о wa 

Donon ЁЁ 
| ew [us isa do | 2 dr | o Lo | 8 | ЛЕШЕ li јо 
| Name | МТ 


Reserved TPGM_TIME_CNT 


Field Name Type | Reset | Description 
Value 


TPGM_TIME_CNT RW | 91140 | Clk_efuse Cycle counter, if set n, the 
Tpgm time will last for (n+1) clk efuse 
cycle, only when PGM EN-1 can write 
this field, in general case, DON'T change 
this field value. 


ва [no [sm meme — — 


Ee EON 7 6] | RW |270 00: tsmc efuse 
01: smic efuse 
1x: reserved 


Pm Раю |1080 [Reseved | 


EFS VDDQ K1 ON [28] RW 1'h0 VDDQ power switch K1, to safely control 
this power switch, please refer to chapter 
6.38.6.4. 

EFS_VDDQ_K2_ON [29] RW VDDQ power switch K2, to safely control 
this power switch, please refer to chapter 
6.38.6.4. 


EFS VDD ON [30] RW Set this bit will open 0.9у static power 
supply for efuse memory, before any 
operation towards to efuse memory this 
bit have to set to 1. Once this bit is 
cleared, the efuse will go to power down 
mode. 


PGM EN [31] Only set this bit can SW write register field 
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of "TPGM TIME CNT” and start PGM 
mode 


(this bit used to protect software 
unexpectedly programmed efuse 
memory) 


6.38.5.1.6 EFUSE CFG1 
Description: Misc configuration word1 


0x0014 Misc configuration word 1(Reset 0x0000 0000) EFUSE CFG1 


EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN EN 
ГЕ ЕЛЕС ан ан н | | |a | | a | w Ган aw | "w | w | 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕНЕЕЕЛЕЛЕЛЕНЕНЕНЕНЕН 


ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ ЕМ 
[m [ow ЕС ТЕСЕ | | [ew ТЕС | e | e [ow Ган [| 90 | 9 


Field Name Type | Reset | Description 
Value 


BLK31 AUTO TEST. EN [31] RW | Th0 If set this bit, when each time SW program 
efuse memory block31, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“MEM_BLK31_ERR_FLAG’ will set 
Attention : this block is only visiable when 
DOUBLE_BIT_DISABLE=1 

BLK30_AUTO_TEST_EN [30] RW | f'hO If set this bit, when each time SW program 
efuse memory block30, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK30 ERR FLAG" will set. 
Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


BLK29 AUTO TEST ЕМ [29] If set this bit, when each time SW program 
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BLK28_AUTO_TEST_EN 


BLK27_AUTO_TEST_EN 


BLK26_AUTO_TEST_EN 


BLK25_AUTO_TEST_EN 


BLK24_AUTO_TEST_EN 


BLK23_AUTO_TEST_EN 


BLK22_AUTO_TEST_EN 


= 


= 
= 


= 


= 
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efuse memory block29, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“MEM_BLK29_ERR_FLAG’ will set. 


Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block28, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK28 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block27, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK127 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE BIT. DISABLE-1 


If set this bit, when each time SW program 
efuse memory block26, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK126 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE BIT DISABLE-1 


If set this bit, when each time SW program 
efuse memory block25, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK25 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block24, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“МЕМ BLK24 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE _ ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block23, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“МЕМ BLK23 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block22, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK22 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 
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BLK20_AUTO_TEST_EN 
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BLK16_AUTO_TEST_EN 
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= = 


= 


= 


SC9832 Device Specification 


If set this bit, when each time SW program 
efuse memory block21, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“MEM_BLK21_ERR_FLAG” will set. 


Attention : this block is only visiable when 
DOUBLE_BIT_DISABLE=1 


If set this bit, when each time SW program 
efuse memory block20, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“MEM_BLK20_ERR_FLAG’ will set. 


Attention : this block is only visiable when 
DOUBLE ВІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block19, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“МЕМ BLK19 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block18, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“МЕМ BLK18 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block17, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK17 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE БІТ DISABLE-1 


If set this bit, when each time SW program 
efuse memory block16, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK16 ERR FLAG" will set. 


Attention : this block is only visiable when 
DOUBLE BIT DISABLE-1 


If set this bit, when each time SW program 
efuse memory block15, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK15 ERR FLAG" will set. 


If set this bit, when each time SW program 
efuse memory block14, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK14 ERR FLAG" will set 
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BLK13 AUTO TEST ЕМ 
BLK12 AUTO TEST EN 
BLK11 AUTO TEST ЕМ 
BLK10 AUTO TEST EN 
BLK9 AUTO TEST EN 
BLK8 AUTO TEST EN 
BLK7 AUTO TEST EN 
BLK6 AUTO TEST EN 
BLK5 AUTO TEST EN 
BLK4 AUTO TEST ЕМ 


ВІКЗ AUTO TEST ЕМ 
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If set this bit, when each time SW program 
efuse memory block13, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“MEM_BLK13_ERR_FLAG’ will set 


If set this bit, when each time SW program 
efuse memory block12, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
“MEM_BLK12_ERR_FLAG’ will set 


If set this bit, when each time SW program 
efuse memory block1 1, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK11 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block10, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK10 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK9 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block8, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK8 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block7, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK7 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block6, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK6 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block5, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK5 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block4, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK4 ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block3, the controller will 
automatically read its value and compare 
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with write value. If not match, the flag bit of 
"MEM ВІКЗ ERR FLAG" will set 


If set this bit, when each time SW program 
efuse memory block2, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK2 ERR FLAG" will set 


BLK1 AUTO TEST EN If set this bit, when each time SW program 


efuse memory block1, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLK1 ERR FLAG" will set 


BLKO AUTO TEST EN If set this bit, when each time SW program 
efuse memory Моско, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit of 
"MEM BLKO ERR. FLAG" will set 


6.38.5.1.7 EFUSE STATUS 
Description: Efuse controller internal status 


Efuse controller internal status(Reset 0х0000 0000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 


Reserved 


Field Name Type | Reset | Description 
Value 
PGM BUSY "mm “1” indicate efuse memory in programming 
mode 


READ BUSY ІШ [RO | tho | “1” indicate efuse memory in read mode 
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STANDBY BUSY Еа “1” indicate efuse memory іп standby 
mode 


p 
| ea [по jaso |Reseved ИЛИП 


6.38.5.1.8 EFUSE BLK FLAGO 
Description: Flags for each block,word 0 


0x0024 Flags for each block,word 0 (Reset 0x0000 0000) EFUSE BLK FLAGO 


| Bw |31 | 30 2929 | 27 | 26 [25 | 24 [23 | z2 | zt | 20 | t9 | 18 | 17 | 16 | 


Ce Se aaa 
ЕЕНЕЛЕЗЕТЕШЕНЕЛЕНЕНЕН ИЕЛЕШЕМЕЖЕН 
ЕСАЕЛЕЛЕМЕЛЕ ИЕЛЕ ЕА Е З ЕС Е ИЕЛИ ЕТ 


BLK | вік | BLK | BLK | BLK | вік | вк | вік | вк | BLK 
9P | 8Р | 7Р | ӨР| БР | 4Р | ЗР | 2Р | ТР | OP 
ROT | ROT | ROT | ROT | ROT | ROT | ROT | ROT | ROT | ROT 
FL | FL! FL | FL | _FL | FL | F. | F. | _FL | FL. 
AG | AG | AG | AG | AG | AG | AG | AG | AG | AG 


ae а сара TT ee ССИ с а 028 
ЕЗЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕЛЕДІ ШЕЛЕДЕЖЕЛЕЛ 


Тва мао Ган Гуе [Reset ее 
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BLKO PROT FLAG If the SW send a PGM command to 
memory Біоск0, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK1 PROT FLAG [1] j If the SW send a PGM command to 
memory block1, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK2 PROT FLAG { If the SW send а PGM command to 
memory block2, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK3 PROT FLAG i If the SW send a РОМ command to 
memory block3, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK4 PROT FLAG i If the SW send a PGM command to 
memory block4, and the controller found 
this memory block need to be 
protected(which means the highest bit is 


1), this bit will set to 1 


BLK5 PROT FLAG 1 If the SW send a PGM command to 
memory block5, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK6_ PROT FLAG | If the SW send а PGM command to 
memory block6, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block7, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK8 PROT FLAG i If the SW send a PGM command to 
memory block8, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK9 PROT FLAG i If the SW send a PGM command to 
memory block9, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK10 PROT FLAG [10] 1'hO If the SW send a PGM command to 
memory block10, and the controller found 
V1.0 
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BLK11_PROT_FLAG 
BLK12_PROT_FLAG 
BLK13_PROT_FLAG 
BLK14_PROT_FLAG 
BLK15_PROT_FLAG 
BLK16_PROT_FLAG 
BLK17_PROT_FLAG 
BLK18_PROT_FLAG 
BLK19_PROT_FLAG 


BLK20_PROT_FLAG 


SC9832 Device Specification 


this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block11, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block12, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block13, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block14, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block15, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block16, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block17, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block18, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block19, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block20, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 
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BLK21_PROT_FLAG 
BLK22_PROT_FLAG 
BLK23_PROT_FLAG 
BLK24_PROT_FLAG 
BLK25_PROT_FLAG 
BLK26_PROT_FLAG 
BLK27_PROT_FLAG 
BLK28_PROT_FLAG 
BLK29_PROT_FLAG 
BLK30 PROT FLAG 


BLK31 PROT FLAG 
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If the SW send a PGM command to 
memory block21, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block22, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block23, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block24, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block25, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block26, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block27, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block28, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block29, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block30,nd the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


If the SW send a PGM command to 
memory block31, and the controller found 
this memory block need to be 
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Agi (which means the highest bit is 
), this bit will set to 1 


6.38.5.1.9 EFUSE BLK FLAG1 
Description: Flags for each block,word 1 


0x0028 Flags for each block,word 1(Reset 0x0000 0000) EFUSE ВІК FLAG1 


31 | 90 | 29 | 28 | 27 | 26 | 25 | 24 | z3 | 22 | zt | 20 | t9 | 18 | 17 |16. 


BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK BLK 
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 
ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ERR | ЕАА | ERR | ERR | ERR 
FL FL FL FL FL FL FL FL FL FL FL FL FL FL FL FL 
AG AG AG AG AG AG AG AG AG AG AG AG AG AG AG AG 


BLK BLK BLK BLK 
14 13 12 11 

ERR | ERR | ERR | ERR 
FL FL FL FL 
AG AG AG AG 


Type 
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Field Name Type | Reset | Description 
Value 


ВІКО ERR FLAG If BLKO AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK1 ERR FLAG [1] If BLK1 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK2 ERR FLAG [2] If BLK2 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 

BLK3 ERR FLAG 

BLK4 ERR FLAG 


PGM command in-fact not really send, so 
this bit will not set. 


If BLK3 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


1'hO If BLK4 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 


PGM command in-fact not really send, so 
this bit will not set. 


If BLK5 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


two value not match, this bit will set as an 
BLK5 ERR FLAG 


error flag. But if this block is protected, the 
BLK6 ERR FLAG 


If BLK6 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK7 ERR FLAG [7] 1'h0 If BLK7_AUTO_TEST_EN is set, and 
controller compared the value read after 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1028 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9832 Device Specification 


PGM from the same block, and found the 

two value not match, this bit will set as an 

error flag. But if this block is protected, the 
PGM command in-fact not really send, so 

this bit will not set. 


BLK8 ERR FLAG If BLK8 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK9 ERR FLAG If BLK9 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK10 ERR FLAG If BLK10 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK11 ERR FLAG If BLK11 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK12 ERR FLAG If BLK12 AUTO TEST EN is set, апа 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 

BLK13 ERR FLAG If BLK13 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK14 ERR FLAG If BLK14 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


1'hO If BLK15 AUTO TEST EN is set, and 
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BLK16_ERR_FLAG 
BLK17_ERR_FLAG 
BLK18_ERR_FLAG 
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controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK16 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK17 AUTO TEST ЕМ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK18 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK19 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK20 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK21 AUTO TEST ЕМ! set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK22 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 
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BLK27_ERR_FLAG 
BLK28_ERR_FLAG 


BLK29_ERR_FLAG 
BLK30 ERR FLAG 
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If BLK23 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK24 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK25 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK26 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 

two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK27 AUTO TEST ENis set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK28 AUTO TEST ЕМ іѕ set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK29 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK30 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
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BLK31 ERR FLAG [31] 1'h0 If BLK31_AUTO_TEST_EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


6.38.5.1.10 EFUSE BLK FLAGO CLR 
Description: To clear EFUSE BLK FLAGO 
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0x0030 To clear ЕҒОЅЕ ВІК FLAGO (Reset 0x0000 0000) EFUSE BLK FLAGO 


R R R R R R R R R R R R R R R R 
mme ЕС ЕС ИСЕ ЕС ЕС | m | m | Ган | AERE 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕЛЕНЕНЕНЕНЕН 


mme |o ER |w | s | w |w ee | se | =a 


BLKO_PROT_FLAG_CLR RW Š Write this bit “1” will clear flag bit 
“BLKO_PROT_FLAG”, this bit is 
self-clear, read this bit will always get 0 


BLK1_PROT_FLAG_CLR [1] RW 1hO Write this bit “1” will clear flag bit 
"BLK1 PROT ҒІАС”, this bit is 
self-clear, read this bit will always get 0 


BLK2 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK2 PROT ҒІАС”, this bit is 
self-clear, read this bit will always get 0 


BLK3 PROT FLAG CLR Write this bit *1" will clear flag bit 
"BLK3 PROT ҒІАС”, this bit is 
self-clear, read this bit will always get 0 


BLK4 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK4 PROT ҒАС”, this bit is 
self-clear, read this bit will always get 0 


BLK5 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK5 PROT ҒАС”, this bit is 
self-clear, read this bit will always get 0 


BLK6 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK6 PROT ҒАС”, this bit is 
self-clear, read this bit will always get 0 


BLK7 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK7 PROT ҒІАС”, this bit is 
self-clear, read this bit will always get 0 


BLK8 PROT FLAG CLR Write this bit *1" will clear flag bit 
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ВІК9 PROT FLAG CLR 


BLK10 PROT FLAG CLR 


BLKií1 PROT FLAG CLR 


BLK12 PROT FLAG CLR 


BLK13 PROT FLAG CLR 


BLK14 PROT FLAG CLR 


BLK15 PROT FLAG CLR 


BLKií6 PROT FLAG CLR 


BLK17 PROT FLAG CLR 


BLK18 PROT FLAG CLR 


BLK19 PROT FLAG CLR 


BLK20 PROT FLAG CLR 


BLK21 PROT FLAG CLR 


BLK22 PROT FLAG CLR 


BLK23 PROT FLAG CLR 


BLK24 PROT FLAG CLR 


V1.0 


— 


[11] 
[21] 
[22] 


2 2 2 2 2 
= = = 


= 


2 2 2 2 = 
= = = = = 


= 
= 


= = = 
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“BLK8_PROT_FLAG”, this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
“BLK9_PROT_FLAG”, this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK10 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK11 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK12 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK13 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK14 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK15 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK16 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK17 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK18 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK19 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK20 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK21 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK22 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK23 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK24 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 
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BLK25 PROT FLAG CLR Í Write this bit “1” will clear flag bit 
"BLK25 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK26 PROT FLAG CLR у Write this bit “1” will clear flag bit 
"BLK26 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK27 PROT FLAG CLR j Write this bit “1” will clear flag bit 
"BLK27 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK28 PROT FLAG CLR : Write this bit “1” will clear flag bit 


"BLK28 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK29 PROT FLAG CLR ! Write this bit “1” will clear flag bit 
"BLK29 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK30 PROT FLAG CLR | Write this bit “1” will clear flag bit 
"BLK30 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


BLK31 PROT FLAG CLR | Write this bit “1” will clear flag bit 
"BLK31 PROT FLAG", this bit is 
self-clear, read this bit will always get 0 


6.38.5.1.11 EFUSE_BLK_FLAG1_CLR 
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Description: To clear EFUSE_BLK_FLAG1 


0x0034 To clear EFUSE_BLK_FLAG1 (Reset 0x0000_0000) EFUSE-BIR FEAGI 


ГЕ ЕЛЕС ан on ан вм ананан не Ган вм яв | w 
Pex ЕСИ e ТИ [ш о [в [т [в [в а а а [т [е] 


С mmm | e pe pm e ow | eo om pn 


BLKO ERR FLAG CLR Write this bit *1" will clear flag bit 
“ВІКО ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK1 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK1 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


BLK2 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK2 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


BLK3 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK3 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK4 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK4 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK5 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK5 ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 


BLK6 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK6 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK7_ERR_FLAG_CLR Write this bit “1” will clear flag bit 
“BLK7_ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 


BLK8 ERR FLAG CLR (8) [nw [+o | Write this bit “1” will clear flag bit 
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ВІ К9 ERR FLAG CLR 


BLK10 ERR FLAG CLR 


BLK11 ERR FLAG CLR 


BLK12 ERR FLAG CLR 


BLK13 ERR FLAG CLR 


BLK14 ERR FLAG CLR 


BLK15 ERR FLAG CLR 


BLK16 ERR FLAG CLR 


BLK17 ERR FLAG CLR 


BLK18 ERR FLAG CLR 


BLK19 ERR FLAG CLR 


BLK20 ERR FLAG CLR 


BLK21 ERR FLAG CLR 


BLK22 ERR FLAG CLR 


BLK23 ERR FLAG CLR 


BLK24 ERR FLAG CLR 


V1.0 


— 


[11] 
[21] 
[22] 


2 2 2 2 2 
= = = 


= 


2 2 2 2 = 
= = = = = 


= 
= 
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"BLK8 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK9 ERR ҒІАС”, this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK10 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK11 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK12 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK13 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK14 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK15 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK16 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK17 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
“BLK18_ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK19 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK20 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK21 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK22 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit *1" will clear flag bit 
"BLK23 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


Write this bit “1” will clear flag bit 
"BLK24 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 
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BLK25 ERR FLAG CLR Í Write this bit “1” will clear flag bit 
“BLK25_ERR_FLAG”, this bit is self-clear, 
read this bit will always get 0 


BLK26_ERR_FLAG_CLR у Write this bit “1” will clear flag bit 
"BLK26 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK27 ERR FLAG CLR j Write this bit “1” will clear flag bit 
"BLK27 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK28 ERR FLAG CLR : Write this bit “1” will clear flag bit 
"BLK28 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK29 ERR FLAG CLR ! Write this bit “1” will clear flag bit 
"BLK29 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


BLK30 ERR FLAG CLR | Write this bit “1” will clear flag bit 
“BLK30_ERR_FLAG’, this bit is self-clear, 
read this bit will always get 0 


BLK31_ERR_FLAG_CLR | Write this bit “1” will clear flag bit 
"BLK31 ERR FLAG", this bit is self-clear, 
read this bit will always get 0 


6.38.5.1.12 EFUSE MAGIC NUMBER 
Description: | magic number to protect efuse from un-intentionally programming 


0x0040 magic number to protect efuse from un-intentionally EFUSE MAGIC NUM 
programming (Reset 0x0000 0000) BER 


| в [зт | зо [29 | 20 | 27 | 26 (25 | 24 | оз | z2 | 21 | 20 | № | v8 | 17 | 16 | 
[Name | XJ ОШевңеыя | | | | 


EFUSE DEB MAGIC NUMBER 


EFUSE MAGIC NUMBER 


ЕСНЕЛЕЛЕЛЕЛБЕЛЕЛЕЯЕЖЕЙЕ ЖЕЖЕШЕНЕМЕШЕЛ 
А ы 


Туре 


Field Name Туре | Reset | Description 
Value 
EFUSE_MAGIC_NUMBER [15:0] 1680 | Magic number, only when this field is | number, only when this field is 
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0x8810, the Efuse programming 

command can be handle. 

So if SW want to program efuse 

memory, except open clocks and power, 

20ther conditions must be met : 

(1) PGM EN =1; 

(2) EFUSE MAGIC NUMBER = 
0x8810 


EFUSE DEB MAGIC. NUMBER | [31:16] | RW 16'h0 | Magic number, only when this field is 
0x6868, the EFUSE DEB CTRL 
register can be write. 


6.38.5.1.13 EFUSE STROBE LOW WIDTH 
Description: | stroble signal low width counter 


EFUSE STROBE LO 
W. WIDTH 


| ew [sr ioo | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | i7 [6 


0x0044 stroble signal low width counter (Reset 0x0000 001C) 


Reserved CLK EFS DIV 


Type 


Reserved EFUSE STROBE LOW WIDTH 


Field Name Type | Reset | Description 
Value 


EFUSE STROBE LOW WIDTH | [7:0] RW | 8'h1C | This counter is used to control STROBE 
signal low level width in PGM mode, for 
TSMC and SMIC efuse memory, no 
extra requirement for this signal, but for 
UMC memory, the low level width should 
be larger than 1us. For 26Mhz efuse 
controller clock, by default, this width will 
be : 38.4*28 =1075ns > 1и. 


[ques [so [so [ем — — — — —] 


CLK EFS DIV [23:16] | RW | 8'hO СІК efs divider, if this value is n, the 
frequency of controller will be divided by 
(n+1) from сік efs . 
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In most case, this filed not need to 
change. 


| зтаа [по [sho |Reseved — | 


6.38.5.1.14 EFUSE DEB CTRL 
Description: EFUSE debug control registers 


0x0048 EFUSE debug control registers (Reset 0x0000 0000) EFUSE DEB CTRL 


| ew [sr ioo | 29 | 20 | 27 | 26 | 25 | 24 | zs | 22 | 21 | 20 | 19 |18 | iT |16, 


Reserved 


ЕЕ ee 
Peset C СИС СИ ИС СИ s T9] s С И s] 9715] 
| ew [us sa | do | 2 | di | to Lo | o | v |o | s a s La 1|o0 


| 


| Туре | 


Field Name Type | Reset | Description 
Value 


wc MODE_EN т RW [160 set Beet — bit will enable margin mode for 
efuse read or write 


DOUBLE BIT DISABLE RW set this bit will disable double bit. Then the 
whole 1024bits efuse memory will be 
visiable for software. But it's strongly 
recommended that don't set this bit except 
for debug purpose, because the yield will 
drop a lot with no-double bits 
implementation 
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6.38.6 Application Notes 


6.38.6.1 Clock structure 


Before any operation towards efuse macro through efuse controller, you need set “efs_eb” to open 
PCLK and clk_efs. “efs_eb” is a global control register and its address maybe different depends on 
the relative projects. 


Beforce any operation to efuse, make-sure the clk_efs is 26mhz or less around 26Mhz. 


6.38.6.2 Efuse memory power supply 


As specification requires, efuse memory need two power supply : VDDQ @ 1.8V+/- 10% and VDD @ 
0.9V+/- 10%. 


When EFS_VDD_ON is set , the 0.9v VDD power will open and efuse memory сап be ready for 
programming or read 


For 1.8v programming power, usually there is a extra 1.8v power switch outside the efuse 
memory, which helps to avoid un-intended programming. So users need to open this external 
power switch first before any read or PGM operation. 


6.38.6.3 Efuse memory type 


This efuse controller support TSMC 28nm HPM efuse product of 


“TEF28HPM32X32HD18_PHRM”, and SMIC 28nm efuse series of 
"S28NPSLLEFUSE PIPO 1024B", these two products have different read/write timing, 
software should change "EFS ТҮРЕ” to match the related product before any write or read 
operation. 


6.38.6.4 Efuse power switch control 


The following picture shows the efuse power switches. For VDD(0.9v) power, only one bit 


"EFS VDD ОМ” is used to control this power switch, each time when EFS VDD ON changes, 
software should wait at least 1ms to let VDD become stable. 


For VDDQ(1.8v) power , to prevent the overshot of VDDQ, a extra power switch connected to 
ground are controlled by EFS VDDQ K2 ОМ”, software should follow these steps to open this 
power switch : 


(1) Clear EFS. VDDQ K2 ON to 0; (default is 1, shot to ground) 
(2) Wait 1ms; 
(3) Set ЕҒЅ5 VDDQ КІ ON to 1; 
(4) Wait 1ms; 
Then the VDDQ power is stable, and efuse memory is ready for programming. 


To shutdown this power switch, it should do the opposite steps: 
(1) Clear ЕҒ5 VDDQ Кі ON to 0; 
(2) Wait 1ms; 
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(3) Set EFS VDDQ_K2 ON to 1; 


(4) Wait 1ms; 


VDD 
(0.9v) 


VDDQ 
(1.8v) 


6.38.6.5 Efuse operation mode 


p 


EFS VDD ON 


SC9832 Device Specification 


EFS VDDQ КІ ON 


wn 


Figure 6-79 


efuse Memory 


efuse power switch 


There are totally 8 kinds of efuse operation mode, the definition of each mode is in the 
following table. But in this efuse controller, В PGM,R READ & Margin В READ1 modes are not 


supported since we didn't support “ECC+redundancy”. 


Mode 


description 


Support or not 


A PGM 


Array-PGM mode, 
used for efuse 
electrical 
programming 


Y 


A-read 


Array-read 
mode,used for 
efuse memory 
reading. 


Margin A-read1 


This mode is similar 
like A-read mode, 
the different is the 
trip point. This mode 
is for ATE test, not 
for normal function 
use. 


R PGM 


Redundancy-PGM 
mode, for 
programming the 
efuse RIR table 


R READ 


Redundancy-read 
mode, if redundancy 
is used, this 
operation is needed 
before each PGM 
operation 


Margin R. READ1 


This mode is similar 


N 
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like R-read mode, 
the different is the 
trip point. This mode 
is for ATE test, not 
for normal function 
use. 


Standby 


Efuse macor 
standby mode. 


Power down 


The least current 
mode. 


6.38.6.5.1 Read mode timing sequence 


Take TSMC product for example : 


SC9832 Device Specification 


The timing diagram of A READ and А READ are show in the following figure. For 
Software, the different between A READ and A READ1 depends on the bit setting of 
"MARGIN MODE ЕМ”. But in general, don't set MARGIN MODE ЕМ-1 if not for 
debug or test purpose. 


A READ Mode; Margin A READ? Mode 
PD 


PGENB 
A47 A0 
STROBE 
LOAD 
RWL 
RSB 
031700 
RF3™RFO 


Figure 6-80 


6.38.6.5.2 Programming mode(PGM) timing sequence 


V1.0 


ШЕТ] 1 


efuse memory read timing 


Take TSMC product for example : 
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In physical, each time only one bit is allowed to be programmed , which is in-fact an 
irreversible erase process from 1 to 0, efuse controller packaged such process and 
each time one work, that is 32 bits, can be programmed as your will. 


Attention : before efuse controller program a word to relative memory, it will previously 
read this memory value and if found the highest bit of this memory is 0, then the efuse 
PGM will abort and no data will write to this memory, this function is the system 
department's requirement. 


A PGM Mode 


Tsue Po А " Tee ро 
PD m Н { Тыр рр Ps 


< 


PS 
CSB 
PGENB 
А9"А0 
STROBE 
LOAD 


RWL 


RSB i wawas 


Q31~Q0 | XXXXXXA 
)DOCOODODO. 


RF3~RFO 


Figure 6-81 efuse memory program timing 


6.38.6.5.3 Standby mode 


When CSB = 1, PENB =1 and VDDQ is floating or equal to Ov, the Efuse memory is in 
standby mode, standby mode is the idle mode without read and write. 


6.38.6.5.4 R PGM,R READ,Margin R READ1 mode 
As mentioned above, In this version, efuse controller not support these modes. 


6.38.6.5.5 Power-down mode 
When РО-1,Р5-0 and CSB-1, the efuse macro will go to power down mode. In this 
mode, the macro waste the least current. 
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6.38.6.6 Programming notes 


6.38.6.6.1 Power оп & Power off 


Before using efuse controller to send any command to efuse memory , SW need to open efuse power 

according to following steps : 

(1) set global control bit of “efs_eb” to open PCLK апа CLK_EFS. 

(2) set "EFS VDD ОМ”, to open power supply for VDD. 

(3) Wait at least 1ms. 

(4) Open 1.8у external power switch to enable 1.8v power for efuse. for TSMC product, 1.8v power is 
not need to open when efuse is in read mode. 

after finished all operation to efuse memory , then "EFS VDD ON" and "efs eb" and external 1.8v 

power switch should be cleared for power saving 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1045 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


6.38.6.6.2 PGM flow 


1 
2 


(1) set global control bit of “efs_eb” to open PCLK and СІК EFS. 

(2) Select the correct “ЕҒОЅЕ ТҮРЕ” according to the real efuse memory MACRO type. 

(3) Set ЕҒЅ VDD ON-1 to open VDD 0.9v power. Wait at least 1ms. 

(4) Open VDDQ according the steps list in chapter 6.38.6.4. 

(5) Write "PGM EN"and “СЕК EFUSE ЕМ” in "EFUSE CFGO' register to enable РСМ mode. 
(6) Write "EFUSE MAGIC NUMBER" as 0х8810 

(7) write the value to be programmed to register “ЕҒОЅЕ DATA WR" 

(8) 

(9) 


write the memory index to be programmed to register ^READ WRITE INDEX" 

write bit of “EFUSE_ PG START?” in register “ЕҒОЅЕ MODE CTRL' to 1 to start programming 

efuse memory 

(10)SW then polling the status of "PGM BUSY" in "EFUSE STATUS' register, if this bit cleared, the 
programming process finished 

(11)After PGM finished, SW can read "BLKX PROT РАС” to know whether the previous 
programming succeed or not (X equal to the PGM INDEX value) 

(12)clear "PGM EN" in "EFUSE CFGO' register to prohibit un-expected programming command 

(13) shut down VDDQ according the steps list in chapter 6.38.6.4. 


In most case, there is no need to change the TPGM TIME СМТ and the default value will be OK 


6.38.6.6.3 Read flow 
After PGM , SW can read the efuse memory value according to the following steps: 


(1) set global control bit of “efs_eb” to open PCLK апа СІК ЕЕ. 

(2) Set EFS_VDD_ON=1_ to open VDD 0.9v power. Wait at least 1ms. 

(3) write “EFUSE_RD_START” іп register “EFUSE_MODE_CTRL’ to 1 to start reading process 
from efuse memory 

(4) polling bit of "READ BUSY" in “EFUSE_STATUS?’ register, after it cleared to zero, the read 
flow is finished and the return value is in “ЕҒОЅЕ DATA RD" 


6.38.6.6.4 Standby flow 


SW can set “EFUSE_STANDBY_START” to let efuse macro go to standby status. After read/write 
done, the efuse controller can also control efuse macro go to this mode automatically. 
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6.39 


6.39.1 


6.39.2 


V1.0 


Analog-Digital Interface 


Base Addr Range Addr Map Description 


0x4003 0000 ~ 0x4003 FFFF ADI Master (64KB - Protected) 


Overview 
ADI is used to connect external PMU chip. By ADI, the chip can control the PMU chip 
and write command or read status from it. 


Each ADI frame contains not more than 32-bit data including address field, W/R control bit, 
and data filed. The length of the address field and the data filed is configurable. 


The three-wire serial interface needs three pins: SD, SCK and SYNC. SD is configured as 
an in/out pin. SCK is the serial clock. SYNC is frame synchronize signal, and HIGH 
indicating a new frame starts. 


On master side, SCK and SYNC are output pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is output, but when receive, SD will switch pad direction by 
inactive "oe" signal so as to receive serial data from slave. 


On slave side, SCK and SYNC are input pads, while SD is bi-direct pad. When master 
perform transmit operation, SD is input, but when master receives, SD will switch pad 
direction by active "oe" signal so as to transmit serial data to master. 


ADI Serial clock should be programmable by changing clock divider value in ADI control 
register. 


Features 


Sync Serial Interface, only 3-wire needed, SCK, SYNC and SD(bi-direct) 


In default, each frame contains 10 bits address in default, 1 bit R/W Над, 16 bits 
configure data, and totally 27 bits. 


e The length of the address field is configurable 

Programmable serial interface clock, according to the following formula: 
Fsck = Fanı master / (Там +1) 

Note: if Тау Z0, Fsck = Fanı master / 2 

execute WRITE and READ operation to PMU chip through ADI 

ASync FIFO (8 entries) adopted to accelerating the chip WRITE operation 


The chip may once write at most 8 registers 
Supports MCU Write Buffer interrupt, indicating the FIFO full, empty, overrun status 


For each MCU read/write operation, delay about 1us (when сік adi runs at 76.8MHz) 
should be tolerated. When clk adi runs at 26M, the delay about 3us. 
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€ Тһе interface timing is configurable, please refer to document Chip GSSI Module 
Design Specification 


6.39.3 Signal Description 


CHIP PMU 
sck 
ADI г ADI 
Master — Slave 
Module y Module 
sd 
< p 


Figure 6-82 ADI Connection 


6.39.4 Function Description 


6.39.4.1 ADI Master 
The main function of ADI master are : 


1) Chip can access PMU space through ADI 
2) The interface timing is compatible with 3-wire SPI timing 


3) The frame length including the address length, the data length and the м/г bit 
position is configurable (GSSI), the frame length is up to 32-bit 


4) APBO is used to configure ADI and GSSI register, execute READ command 


5) APB1 is used to execute WRITE command 
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6) Chnnel2~channel10 are hardware channels. These channels can be enabled or 
disabled independently 


= RegFile | 
rd cmd 
wr cmd 
APB > ARBITOR 
Aud_dangl chnl2 > 
Aud_dangr chnl3 > 
Y 
Wpa_dcdc_dcm chnl4- > > Adi sck 
»- Adi sof 
TRANS GSSI - 
AVSO wr chnl5 > EE ы” 39 = Adi sd 
-4——————Adi su 
AVSI rd chnl6 > 
AVS1_wr chnl7- > 
AVSI rd chnl8 > 
AVS2_wr chnl9- > 
AVS2 rd chnl10 » 


Figure 6-83 ADI Master Diagram 


6.39.4.1.1 FSM 
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Figure 6-84 FSM State trans diagram 


The ADI master FSM is responsible for arbitration, fetch r/w command and serial transfer. 


Arbitrator 
The following commands will cause ADI master to transfer with analog die: 
1) ARM Write Command; 
2) ARM Read Command; 
3) All other hardware channel WR/RD Commands; 
If more than one of above commands is active simultaneously, arbitration is necessary. 


This ADI Master has a 4-level configurable priority. If there is more than one active 
command in the same priority, command is selected by robin-round algorithm. The 
channel arbitration logic is implemented as follows. 


1) Firstly, search the highest priority in all active commands. 
2) Then search the commands that have this priority level. 


3) Апа select the last executed command number on this priority level. (There are four 
registers to store the last executed commands numbers on each priority levels.) 


4) Beginning with this last executed command number, search the next execute 
command number on this priority level. 


5) This new searched command number is the next command. 


Serial interface 
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All command and data send to analog side is stored in the Write command FIFO, it is an 
asynchronous FIFO with 8-depth and 32-bit width, used to accelerate ADI block write 
speed. MCU can continually send 8 write commands. 

For register read, only one read data is buffered in ADI block, which means the chip can 
read one data at a time. After sending a read command, the chip should wait for a status 
bit change, indicating the serial interface data transfer done and read value is available. If 
the chip does not take this data before sending another read command, there will be a risk 
to lose the previous data. 

SCK is programmable by changing of clock divider value in ADI control register. 


The following graph shows how a write and read command is formed, 


SYNC 


1 
Т 
| | ШЕН | | 
SCK 1 | _ 
1 


sD A[9] XX A[8] ~----< AJ0] X WIR XD[15}> ~~ == pix pj, —— 
— Addr o "= w Ч, ` Data — | 
| | | | 


Р5ЕІ, 


PENABLE 


PWDATA 


PADDR < = 


Figure 6-85 Write Operation 


SYNC 


І | | 
І І І 
T T T І [ — 
ва oe І І І | | 
(master) | | | | 
su_oe | | | 
(slave) | l l | 
І І І 
PSEL | | | 
І І І 
PENABLE | | | 
І І І 
PWRITE | | | 
| | I | І 
І І | | I 
PRDATA | | | | | 
I I 
PADDR K я 
| І 
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Figure 6.39-5 Read Operation 


6.39.4.2 ADI Slave 


ADI slave function is to receive/transmit command and data from master; maintain 
control register and provide configure value to analog logic. The slave block is always 
droved by master. 


The main function of ADI slave is: 

1) Do serial to parallel shift when receive data from SD; 

2) Doparallel to serial conversion when transmit data to SD; 

3) Maintain parts of analog control registers; 

The slave is quit simple, and main components are address shifter, transmit shifter, 


receive shifter and a transfer counter; 


SCK SYNC SD 


APB 

bridge ADI slv 
INTC REG 
TPC GPIO 
ADC COM 
VBC PIN 
RTC А 
WDG ЕЕ 

` 


Figure 6.39-6 ADI Slave 
6.39.5 Control Registers 


6.39.5.1 Memory map 
ARM base address: 0х4003 0000 


\1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1052 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


\1.0 


(СЗ SPREADTRUM SC9832 Device Specification 


Offset 
Address 


Description 


The address the hardware channel 2 is 
0x0040 CHNL2 ADDR 
mapped to 
The address the hardware channel 3 i 
CHNL3 ADDR 
mapped to 
The address the hardware channel 4 
CHNL4 ADDR 
mapped to 
The address the hardware channel 5 
0x004C CHNL5 ADDR 
mapped to 
CHNL6 ADDR The address the hardware channel 6 
mapped to 
The address the hardware channel 7 
CHNL7_ADDR 
mapped to 
The address the hardware channel 8 
CHNL8 ADDR 
mapped to 
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Offset 
Address 


The address the hardware channel 9 is 
0x005C CHNL9 ADDR 

mapped to 

The address the hardware channel 10 is 
0x0060 CHNL10 ADDR 

mapped to 


6.39.5.2 ARM Register Descriptions 


Name Description 


6.39.5.2.1 ADI CTRLO 


Сэ [o [о [2 [2 o [s [25 [22 [2 [т [ж [лә [в [зт [15] 


reserved 


Field Name Type Reset Description 
Value 
prs [no oo Remi — — — — — — ——. 
ADI WR BIT ADI WR BIT level 


ADDR BYTE SE |[1:0] RW 0x0 "00" word (the "00" should be set when 
L connecting to SPRD PMU chip) 

"01" byte 

"10" half word 


6.39.5.2.2 ADI CHNL PRI 


ADI CHNL. PRI (0x00000000) 
| Bit | зт | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | шеше) 


reserved CHNL10 P | CHNL9 PR | CHNL8 PR 
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CHNL7 PR | CHNL6 PR | CHNL5 PR | CHNL4 PR | CHNL3_PR | CHNL2 PR | CHNL1 PR | CHNLO PR 
| | | | | | | | 


Field Мате Туре Reset Description 
Value 


ээ [mo [oo [Reed — | 

CHNL10 PRI [21:20] | RW 0x0 Priority of AVS2 RD operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL9 PRI [19:18] | RW 0x0 Priority of АУ52 WR operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL8 PRI [17:16] | RW 0x0 Priority of AV81 RD operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL7 PRI [15:14] | RW 0x0 Priority of АМ51 WR operation transfer; 210 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL6 PRI [13:12] | RW 0x0 Priority of AVSO RD operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL5 PRI [11:10] | RW 0x0 Priority of АУ50 WR operation transfer; 2'hO 
with lowest priority, and 2'h3 with the highest 
priority; 

CHNL4 PRI RW 0x0 Priority of wpa dcdc dcm operation transfer; 
270 with lowest priority, and 2'h3 with the highest 
priority; 

CHNL3 PRI [ 7: 6] RW 0x0 Priority of aud dangr operation transfer; 2710 with 
lowest priority, and 2'h3 with the highest priority; 

CHNL2 PRI [5:4] RW 0x0 Priority of aud dangl write operation transfer; 
270 with lowest priority, and 27113 with the highest 
priority; 

CHNL1 PRI [ 3: 2] RW 0x0 Priority of ARM read operation transfer; 2'hO with 
lowest priority, and 2'h3 with the highest priority; 

CHNLO PRI [1:0] RW 0х0 Priority of ARM write operation transfer; 2710 with 
lowest priority, апа 2'h3 with the highest priority; 


6.39.5.2.3 ADI INT EN 


0x0000000C ADI INT EN (0x00000000) ADI INT EN 
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ме“ 


И а 
и грр 
СИЗЕ ЕО СО СЕ Е И 


T reserved reserved 


Field Name Type Reset Description 
Value 


me fera [mo [б [ee 0000000 


CHNLS. FIFO OV CHNL3 write FIFO overflow interrupt enable 
CHNL2 РО OV [pa CHNL2 write FIFO overflow interrupt enable 
ARM FIFO OVF ЫЫ ARM write FIFO overflow interrupt enable 
_INT_EN 


[wes |і [no И ЕО 


6.39.5.2.4 ADI INT RAW STS 


C [o [о [2s 2 2r [s [25 [22 [з] е [т [ж [лә [в [ [ле] 
ruwara 


~ — m 
ПЕ О ОЗ ОС С Е ОСЗ ОС СЗ О СЗ ОС ОС ОЕ С ОС С 
ШІИЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЕ 


reserved 


- reserved reserved 
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_ST | ST | ST 


Field Name Type Reset Description 
Value 


na era po qe Гаа 


CHNL3_FIFO_ d [5] CHNL3 write FIFO overflow interrupt raw status 
= INT RAW S 


CHNL2 FIFO | oY [ 4] CHNL2 write FIFO overflow interrupt raw status 
= INT RAW S 

ARM FIFO OVF |[3] ARM write FIFO overflow interrupt raw status 
ІМТ RAW STS 


i —— M M— 


6.39.5.2.5 ADI INT MASK STS 


ADI INT. MASK 575 (0x00000000) 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
ме 


геѕегуеа 


геѕегуеа " reserved 


rr - - 
ESESERESESERENEN 


Field Name Type Reset Description 
Value 
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reserved [31: 6] Reserved 


CHNL3 FIFO OV | [5] CHNL3 write FIFO overflow interrupt mask 
= INT_MASK_ST status 


CHNL2_FIFO_OV | [ 4] CHNL2 write FIFO overflow interrupt mask 
F_INT_MASK_ST status 

5 

ARM FIFO OVF | [3] 0x0 ARM write FIFO overflow interrupt mask status 
. INT MASK STS 


еме _ [=й [no [oo [юе  — — — — —  —] 


6.39.5.2.6 ADI INT CLR 
0x00000018 ADI INT CLR (0x00000000) ADI INT CLR 


| в | 31 | 30 | 29 | 28 | 27) 26 | 25 | 26 | 23 | 22 | 2t | 20 | 49 | v8 | 17 | 16 | 
| ame = SS 


Type 


reserved reserved 


Field Name Type Reset Description 
Value 


Bs [Ro oo Remi — — — — — 
CHNL3 FIFO OV | [5] WO 0x0 CHNLS3 write FIFO overflow interrupt mask 
F INT CLR status 
CHNL2 НЕО OV | [4] WO 0x0 CHNL2 write FIFO overflow interrupt mask 
F INT CLR status 
ARM FIFO OVF ARM write FIFO overflow interrupt mask status 
_INT_CLR 


С jien [RO os ЕО 


6.39.5.2.7 GSSI_CTRLO 
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0x0000001C GSSI CTRLO (0x74D082DB) GSSI CTRLO 


| вт | 31 | 30 | 20 [28 [27 | 26 | 25 | 26 | 29 | 22 | 24 | 20 19 | 18 | 17 | 16 | 


Crese | I О ОС ОС > ОС ОСЗ ОС ОЗ О С ОСЗ СЗ 
ШІНЕЛЕЛЕЛЕЛЕШЕЛЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕНЕН 


gssi_ctrlO 


gssi_ctrl0 


КОЛЕНКИКЯКЯКЯКЯКЕКЕЯЕНЕНКИКЕКЕИКЯЕНЕН 


Field Мате Туре Reset Description 
Value 
gssi ctrlO [31: 0] RW 0х7400 | GSSI control register, please refer to Chip GSSI 
82DB Module Design Specification 


6.39.5.2.8 9551 CTRL1 


Cen [o Го [2 [=] [s [25 [аз 5 [2 [т [ e [зт [15] 


gssi ctrl1 


Type RW 


R AT 
LCXENERERERENCUSERERERERERERES 
ШОШ ДЕЛ О ЕО SEC EE E ИЕ 


gssi ctrl1 


L'INSERKSEREREREREREREREREREREREN 


Field Name Type Reset Description 
Value 
gssi ctrl1 [31: 0] RW 0х3000 | GSSI control register, please refer to Shark GSSI 
1 Module Design Specification 


6.39.5.2.9 ARM RD CMD 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІІНДЕЛЕЛЕЛЕЛЕ 
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Name reserved ARM_RD_CMD 


€ [me но 


pw 
|Нен|9|9|9|9/9|910|5|98)9|9|5|9|9)|9|о| 
ШЛЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ МЕНЕЛЕЛЕШЕЛ 


ARM_RD_CMD 


ЕГЕ 
но 
LIEN 


Field Name Type Reset Description 
Value 


ewe: — mus |no oo [nes — — — — — — —] 


ARM RD CMD [25: 0] WO 0x0 status, if return to “О” means read done. And then, 
ARM may read ARM RD. DATA to get back the 
register value; 


6.39.5.2.10 ARM RD DATA 


0x00000028 ARM RD DATA (0x00000000) ARM RD DATA 


arm rd addr 


| B [1514 mj 12 | рю [9 ejvj[e [ба зато 


arm rd data 


ЕГЕ 
|5 С С О ОСЗ ОС ОСЗ О ОСЗ ОС ОСЗ ОЕ С ОСЗ С 


Field Name Type Reset Description 
Value 


arm_rd_cmd_bus | [31] 0х0 “0”: read done, means the analog die register 

y value has been stored in RD_DATA or there is no 
RD command 
“1”; data has not been read back 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1060 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


arm_rd_data [15: 0] RO 0x0 Read register value from analog die 


6.39.5.2.11 ARM FIFO STS 


ШІНЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[ene [To ш. — j] 


| 0] 
грр 
m ЕЕ |а ои оо е | ее еа оо 


- HB _fi reserved arm_wr_fifo_rptr arm wr fifo wptr 


| Туре | 


Field Name Type Reset Description 
Value 
ээ [mo [oo ЕО 
arm_wr_fifo_full | [11] [Ro |00 | Arm write FIFO full 


arm_wr_fifo_empt | [10] "<N | Arm write FIFO empty 
y 

[S7] [no |99 ЕЕ — 
arm_wr_fifo_rptr [ 6: 4] во |00 | Arm write FIFO rd address 

freseved fa [no oo Rem — ] 
arm wr fifo wptr | [2:0] [RO joo | Arm write FIFO wr address 


reserved 


6.39.5.2.12 ADI STS 


Ten [э [9o [5 [25 7 [25 [25 [s [5 [2 [7 [9 e [ v [| 


reserved 


C 
| Безе E В ЕЕ И И U Б И ОВ И 
ЕСІН e ЕЕЗ Л ВЕТ ЗН CRT СЗ ЗА АЕ 


adi 
_tra 


res gssi_fsm_sts reS adi_fsm_sts reserved adi_chnl_sel 
rv erv 
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ed ns_ 
req 


те EME | 
ІІ poga мы мамы 


Field Name Type Reset Description 
Value 
эп] [Ro [oo [Reseved _ 
О (ЕП ИИ 


pese | trans req ШЕ по s request on the line 
there is a request on the line 


sss | chnl sel ы 0] " тси wr channel 
" " mcu rd channel 
Ë " audio left channel 
р " audio right channel 
y "мра асас dcm channel 
Қ " ау50 wr channel 
Ë " avs0 rd channel 
Ë " avs wr channel 
E " avs 1 rd channel 
i "avs 2 wr channel 
li " avs 2 rd channel 


6.39.5.2.13 EVT FIFO STS 


C [o [о [2 [2 o [s [25 [22 [2 [т [ж [лә [те [| [15] 


reserved 


evtl fifo м | evtl P гр " x evtO Шо w | еуі0 2 гр а 
reserved ptr reserved ptr 


ЕЛ io NEM so [so |o 
| Reset ооо [о [оо | G туут] 
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ome n a mmm 
Value 

езе Пия Ro [oo [Reema  — — — 

емі Но wer [пз [но [oo | channel з write FIFO wite вов — — 

[eni moror [Hit [RO |00: |chamer3 wie FIFO read address 

Гел Но тру [з |Ro |04: |chamer3 write FIFO overiow empty — | 


[evi носом теч [S — Ro |04 | channel 3 wite FIFO overfow request | 
[ees “|1761 [no oo [nese — | 
we pr [I5 [Ro [oo | channel 2 write ТІГІСІ | 
[wo mr [t2 [Ro [фо | channel 2 wrie FIO read adress — | 
[eno но тру [ty [RO [ox — channel 2 wite FO overiowempy — — | 
[woo ores [to [RO [0x0 | channel 2 wie FIFO overtow request | 


6.39.5.2.14 ARM CMD STS 
Ten [o [so] 2 [2 [5 [25 [2 5 [2 [т [ж [19 [в [7 [15] 
кт C NNNM 


Type 


eS > 
_ Безе ШЕШ И И И ЕШ СИ В СЕ ЕКЕ ОЕ doe qos] 
Ж ОЧ ЛЕ ШЕЕ ИЕ ИЕ ЧЕЛ Л ЕЛ ИЕЛ Е ЗВ 


chnl | chnl | chnl | сһпі | chnl | сһпі | сһпі | сһпі | chnl pe ge 
reserved 10 9r 8r 7r 6r Бу 4r 3 r 2r p Ше 
req eq eq eq eq eq eq eq eq p P 


нн а 


ome m mme ИШИН 
Value 
[eee |ә [Ro [oo [mem  —  — | 
[chmo rea [пу mo [oxo | оно reastatus,ustfordebug | 
[mS re [у [о [oo | ото тезаш магаз | 
ДІЛ | [но [60 [отв req-status,justfordebug | 
[wr [л [но [oo [стт reqstatus,justfordebug — — | 
jenni eq [б [но [о [omie reqstatus,justfordebug | 
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chnl5 req [5] RO 0x0 chnl5 req status, just for debug 


chnl4 req [д [RO joo | chnl4 req status, just for debug 


6.39.5.2.15 CHNL EN 
0x0000003C СНМІ. EN (0x00000000) СНМ. EN 


| Bit |31 | 30 | 29 [28 | 27 [26 | 25 | 24 | 23 (22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | reserved 


| Bt |15 (та m |12 чм |q[9|8|7 |6|5 54 3 2| 1]0 
chnl | chnl | chnl | сһпі | сһпі | chnl | сһпі | chnl | chnl | chnl | сия 
reserved 10 9е | Ве | те | бе | Бе | 4е | Зе | 2е 1е | Oe 
en n n n n n n n n n n 


теме |4 [tme | mmm 
Value 

reserved |ә [Ro oo [nese  —  — | 

[mS en [ж [RW [oo  [wesnbemechendS — — | 

[mm en ПВ [RW [60  [wsnbemechameS — — 

тв — id [RW |90  [wsnemecemeló — | 

[moe [оу [RW |o [Red д | 


6.39.5.2.16 CHNL2 ADDR 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1064 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 
0x00000040 CHNL2_ADDR (0x000006C4) CHNL2_ADDR 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
name 777777 


ERA. » JhM3) ) 3h13]  À . 
_ "eset И ОЗ ВОЗ Н И И И И И И Е В ОВ И ВИ 
ШОЛМЕЛЕЛЕНЕЛЕЛЕНЕЛЕЛЕЛЕЙЕЛЕНЕЛЕЛЕНЕН 


reserved 


chnl2 addr 


Field Name Type Reset Description 
Value 


chnl2 addr [14: 0] 0x6C4 | the address the channel is u to in the PMU 
chip space 


6.39.5.2.17 CHNL3_ADDR 


ШІНЕЛЕЛЕЛЕІЕДЕЛЕЛЕІГІРІГЕЕІЕЛЕЛЕЛЕ 


reserved 


Field Name Type Reset Description 
Value 


Dese: рэла no oo ава 


chnl3_addr [14: 0] RW 0х6С8 | the address the channel is mapped to in the PMU 
chip space 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1065 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC9832 Device Specification 


6.39.5.2.18 CHNL4_ADDR 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІНДЕЛЕЛЕЛЕЛЕ 
ru 


reserved 


Field Name Type Reset Description 
Value 


chnl4_addr [14: 0] 0x97C —— address the channel is mapped to in the PMU 
chip space 


6.39.5.2.19 CHNL5 ADDR 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| 


reserved 
| — 7 
| eset [GNI ОБ О О ИШИ ЕЕ ЕН ИЕ p ОБ Е В 
ЕСИЕНЕЛЕЛЕЛЕ ЕЛЕНЕ ЛЕЛЕЛЕЛЕЛЕЛІЛЕЙЕЙ 


chnl5 addr 


Field Name Type Reset Description 
Value 


шені — [er no бб [шше 7] 


chnl5_addr [14: 0] 0x964 the address the channel is mapped to in the PMU 
chip space 
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6.39.5.2.20 CHNL6 ADDR 


I [o [so] [29 o [s [25 [2 5 [2 [5 | [те [зт [15] 


reserved 


Field Name Type Reset Description 
Value 


emer [Ert [Ro foo [Reeves — — — — — — — 


chnl6_addr [14: 0] RW 0x964 the address the channel is mapped to in the PMU 
chip space 


6.39.5.2.21 CHNL7_ADDR 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІРДЕЛЕЛЕЛЕЛЕ 


reserved 


Field Name Type Reset Description 
Value 


mes — [en [RO | meme 7] 


chnl7 addr [14: 0] 0x960 the address the channel is mapped to in the PMU 
chip space 
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6.39.5.2.22 CHNL8 ADDR 


Cen [o [so] [25 o [s [25 [2s [2 [т [ | [те [зт [15] 


reserved 


Field Name Type Reset Description 
Value 


Dese: эла no oo [nes — — — — — — —] 


chnl8 аааг [14: 0] RW 0x960 the address the channel is mapped to in the PMU 
chip space 


6.39.5.2.23 CHNL9 ADDR 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


reserved 


Field Name Type Reset Description 
Value 


шені Е [RO [e meme 7] 


chnl9_addr [14: 0] 0х968 the address the channel is mapped to in the PMU 
chip space 
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6.39.5.2.24 CHNL10 ADDR 


Ten [o [9o [3 [2s [7 29 2 [2s [5 [2 [7 [[ e [ v [6 
Tene Cd 


reserved 


| Type | 


Бл DOO EXER EX KE СЕЛЕН 


Field Name Type Reset Description 
Value 


ewe: mus no oo [nes — — — — — — —] 


chnl10_addr [14: 0] RW 0x968 the address the channel is mapped to in the PMU 
chip space 


6.39.6 Application Notes 


6.40 Thermal Controller 


Base Addr Range Addr Map Description 


0x402F_0000 ~ 0x402F_FFFF THM Controller (64KB - Protected) 


6.40.1 Overview 
@ Temperature measurement 
@ Support 2 thermal sensor. 
@ Configurable cold/hot temperature monitor and send interrupt 
€ Configurable Overheat auto alarm logic 
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ө Configurable temperature low/high remind mechanism. (In normal temperature 
region) 
6.40.2 Features 
€ Controller work in 32K RTC clock or 1Mhz domain. 
€ Configurable detect temperature 
€ Configurable monitor temperature mode. (1, 2, 4, 8, 16,32 sampling average ) Default 
1 sample. 
€ Configurable temperature sample interval time. 
ө Configurable detect temperature precision. 2^8 to 2714 
€ Each sensor work individually. 
€ Sensor controller parameter such as temperature threshold, monitor parameter can 
change at any time. After changes the configuration, Sensor controller should start to 
work in new parameter. 
€ Each sensors interrupt even can be enable or disable individually. 
€  Verihot even can cause an interrupt or directly send verihot alarm to top level ASIC 
logic. 
6.40.3 Signal Description 
Table 1. Digital Interface 
Signal Name /О Description 
clk_thm | Digital Logic work clock, 32KHz. 
rst_n | Reset thm top 
power down TS 
0:power оп TS; (default) 
THM TS PD 6) 1:power down TS. 
reset THM output 
0: normal work; (default) 
THM TS RST O 1:reset ADC. 
THM TS CHOP EN О 0:no chop (default); 1: with chop 
0:THM reference voltage input no chop (default); 1: with 
THM_TS_VREF_CHOPEN | O chop 
Select the VBE output 
0:low voltage vbe as output; 
THM TS VBE SEL 6) 1: high voltage vbe as output. 
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BJT position select; 
0: ARM TS; (default) 


1: GPU TS; 
THM TS BJT SEL[2:0] О [2:1] Reserved interfaces 


THM_TS_SDOUT | Sensor output,needing decimator 
PCLK | АРВ сік 

PRESETn | АРВ reset 

PADDR[31:0] | APB address 

PSEL | APB Pselect 

PENABLE | APB Penable 

PWRITE І АРВ write 

PWDATA[S1:0] | APB write data 

PRDATA[31:0] О APB read data 

PREADY О АРВ pready 


THM_overheat_alarm О Thm Overheat alarm to system. 

THM_int О Thm interrupt to system 

THM overheatO alarm О Thm ѕепѕого (arm sensor) overheat alarm 
THM_overheati_alarm О Thm sensor1 (GPU sensor) 
THM_Senser0_int О Thm sensor0 (ARM sensor) interrupt 
THM_Senser1_int О Thm sensor1 (GPU sensor) interrupt 


The interface of Digital and analog 


muse MPI LI LILILI LILI LILI LILI LILI LIU 


RST_TS 


CHOP_EN 


THM_TS_BJT_SEL 
THM Td VBE S 
EL 


THM TS SDOUT 
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6.40.4.1 


\1.0 


GOR SPREADTRUM 


6.40.4 Function Description 


the THM work status 


SC9832 Device Specification 


Over heat 
When hot alarm even 
detect mode 
A = 
Int even A A A 
overheat 
| \ 
] 
| 
| 
Hot | 
| | 
| | \ 
Hot to normal \ 
1 
| | 
High offset | | | 
| | 
| | | 
| 
| U 
Low offset 
cold E 


Figure 1.1 THM Status and temperature threshold. 


The figure 1.1 show the thm module's different status under temperature threshold. And 


also show the status change in different temperature. 


Each sensor of THM can work 


individually. The THM sensor controller can set 6 temperature thresholds. The thresholds 


have different meaning for THM to detect. 
Cold: 


When temperature lower than this threshold. THM can report cold low even. If cold 


interrupt enable. Send interrupt to system. 
Low offset: 


When temperature lower than this threshold and higher than cold threshold. THM can 


report low offset even. If low offset interrupt enable. Send interrupt to system. 
High offset: 


When temperature higher than high offset threshold and lower than hot threshold. THM 
sensor controller can report high offset even. If high offset interrupt enable. Send an 


interrupt to system. 
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Hot and hot to normal : 

When temperature higher than hot threshold. THM controller should enter hot status. And 
can send hot interrupt to system. At this status, if temperature drop. Only when the 
temperature lower than hot to normal threshold. The THM will exit hot status and come to 
normal status. 


Overheat: 


When temperature higher than overheat threshold. It means the temperature is higher 
than a danger level for the Chip. THM sensor can send a overheat alarm to system. And 
the Soc system can reset the chip. At the same time, the THM overheat status will save in 
register and this domain do not been reset. 


6.40.4.2 The temperature detect of THM 


Sensor_det_valid 


Det_perient — C — DOXXXXXXXXXXXXXXXAXAXXXXXXXXO > 


Det even plus 


Sensor mon valid 


Sensor mon ent 


Sensor mon rdy plus 


Sensor sem run 


Sensor samp cnt E 0 b 1 pa 0 bod 1 > 


Sensor_samp_rdy_plus 


Figure 1.2 THM temperature detection 


Figure 1.2 show the detect temperature sequence of THM. 


Det_peri_cnt is a 20bit counter work in 32K clock domain. In temperature detect valid 
period. When it count the cycles equal to pre set cycles. THM will enter the temperature 
simple valid period. 

THM controller can work in 5 modes. They are sample one time. Or 2/4/8/16 calculates 
average value. It depend on the setting of sensor’s mon_thm_mode. If the 
mon_thm_mode setting is not simple for 1 time. The sensor_mon_cnt will be used to 
calculate the period between 2 simple cycles. 


6.40.4.3 Clock Domain 


Totally two clocks input to THM module. 
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e 32Khz/1Mhz clock is thm controller working clock. 
e АРВ clock for thm interface and registers. 


6.40.5 Control Registers 


6.40.5.1 Memory map 
THM base address: 0x402F 0000 
THM Sensor0 offset address: 0х0 
THM Sensor1 offset address: 0x100 


Table THM control register 


онам [эе oen — 


High 461$ of THM detect 
period and sensor control 


Low 16bits of THM detect 
period 


Зепо_ 


int_ctr Sensor0 interrupt control 
| 


SenO _ 


. Sensor0 interrupt status 
int sts 


Зепзог0 interrupt raw status 


| SensorO interrupt clear 
int clr 
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Offset Address Name Description 


SenO0 
0x003 ; 
іпі сп Sensor0 interrupt counterO 
SenO0 
int cn Sensor0 interrupt counter1 


Overheat and hot threshold 


беп0 hot2nor hig Hot2normal and high offset 
hoff thres threshold 

SenO 

lowoff 


Low offset and cold threshold 
. cold 


_thres 


16bits simple period cycles. 


THM monitor temperature 
mode 


The last0 temperature record 


The last1 temperature record 


The last2 temperature record 


The last3 temperature record 
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Offset Address Name Description 


The sensorO current status 


High 4bits of THM detect 
period and sensor control 


Low 16bits of THM detect 

period 

Sensor1 interrupt control 

Sensor1 interrupt status 

Sensor1 interrupt raw status 

Sensor1 interrupt clear 
Sent_ 


int_cn Sensor1 interrupt counterO 
10 


Seni 
int cn Sensor1 interrupt counter1 


Overheat and hot threshold 


0x014 | бепі hot2nor hig Hot2normal and high offset 
4 hoff thres threshold 
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Offset Address Name Description 


0x014 

8 Low offset апа cold threshold 
0х014 Е көке | 

C ES 16bits simple period cycles. 
0x015 m THM monitor temperature 

0 ~ mode 


The last0 temperature record 


The last1 temperature record 


The last2 temperature record 


The last3 temperature record 


The sensor1 current status 
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6.40.5.2 Register Descriptions 


6.40.5.2.1 THM_CTRL 


Description: 


0x0000 THM sensor enable (reset 0х0000 0000) THM_CTRL 


Pu ES БЕ ЕЛЕ А ЕЕ pp ЕЕ 


Reserved 


(a OS ES a ЕО 


Reserved 


RO rw | RW 


Field Name Туре | Reset | Description 
Value 


6.40.5.2.2 ТНМ INT CTRL 


Description: 
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0x0004 THM interrupt ctrl (reset 0х0000 0000) THM INT CTRL 


Hs |Ә ЕЛЕДЕ ЗЕ ЕЧ ЕЕ ЕЕ ЕЕ ЛЕЛЕ 


Reserved 


Type 


Reserved Reserved 


Type 


Field Name Description 


Sensor1_overheat_alarm_en R/W Sensor1 overheat alarm enable. Only this 
bit set to 1. Sensor1’s overheat alarm can 
send to system. 


SensorO overheat alarm еп ЗепзогО overheat alarm enable. Only this 
bit set to 1. Sensor0’s overheat alarm can 
send to system. 


Зепзог1 int en Sensor1 interrupt. Only this bit set to 1. 
Sensor1’s interrupt can send to system. 

SensorO int en Sensor0 interrupt enable. Only this bit set 
to 1. Sensor0’s interrupt can send to 
system. 
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6.40.5.2.3 ТНМ INT STS 


Description: 


0x0008 THM interrupt status (reset 0x0000_0000) 


ШЕЕ а 


Туре 


Reserved 


Field Name Type | Reset 
Q 4 
ЕСПЕ ЕСТЕ ГЕНІСЕГЕНЕСІГІІСІС СЕН 
[Serora orenean fe [ro [o Eur 
onmes [т mo КИСТИ 
ЕЛІК О [o [so |° eroonsa — — | 


6.40.5.2.4 SENSOR_CTRL 


Description: 


SC9832 Device Specification 


ША P umma pipi 


Reserved 


Description 
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0x0020 sensorO 
Sensor control (reset 0х0000 0000) SENSOR CTRL 
0x0120 snesor1 


ЕЕЕ ER ЕЕ esee Ee CARE S 


Reserved 


А ЕЕЕ A I Е FS ЕЕ ИЕ Е 


Sen det peri Sen det precision 


Field Name Type | Reset | Description 
Value 
THM TS FORCE POWER ON | [15] R/W power down TS 
0:power оп TS; (default) 
1:power down TS. 
THM TS RST [14] R/W reset THM output 
0: normal work; (default) 
1:reset ADC. 
THM_CHOP_EN пз] |RW o | oino chop (default; 1: with chop 


THM TS VREF CHOPEN [12] RAN 0:THM reference voltage input no chop 
(default); 1: with chop 

Sen det peri[19:16] [11:8] | R/W The period of two valid detect temperature 
action. High 4bits. Use 32K clock to 
calculate. 
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Sen_det_precision R/W 10 The precision of sensor. 
4'h0: 2^8 
4'h1: 2^9 
4'h2: 
4З: 
44: 
45: 
46: 


Sen_set_rdy When write 1 to this bit. All parameter of 
sensor registers will load to 32K domain 
and the Sensor will start to work in new 
parameter. This bit will auto change to 0. 


Sen_soft_reset Soft reset to current sensor. Write 1 valid. 


Sen_unnormal_int_mode 1: Each detect valid will send a interrupt if 
in unmoral status. 


0: Only change status to a unmoral status 
THM will send interrupt. 


Sen_mon_en Sensor monitor enable. Only this bit set to 
1 and then sen_set_rdy write a 1 can start 
a sensor. 


6.40.5.2.5 SENSOR DET PERI 


Description: 
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0x0024 sensorO 
Sensor detect period (reset 0х0000 0000) SENSOR DET PERI 
0x0124 snesor1 


Eu s L ibis ЕЕ Е 


Reserved 


А ЕЛЕЙ Е КЕЛЕ RESI S AE 


Sen det регі 


ч 


Field Name Type | Reset Description 
Value 


Sen_det_peri[15:0] [15:0] | RW | 161800 | The period of two valid detect temperature 
action. Low 15 bits. Use 32K clock to 
calculate. 


6.40.5.2.6 SENSOR INT CTRL 


Description: 
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0x0028 sensor 0 
Sensor interrupt control(reset 0х0000 0000) SENSOR INT CTRL 
0x0128 sensor 1 


ЕЗ ESO E ESTEE RE pp pi m 


Reserved 


Bs ssp: Tu n БЛЕЗ RC RE RC Е А 


P - 


| туре | 


Field Name Type | Reset | Description 
Value 


Sen_overheat_alarm_en i] [Rw |o | Sensor overheat alarm enable. 1 valid 


Sen_det_temper_rdy_int_en | [6] RAN Sensor detect temperature ready interrupt 
enable. 1 valid. 

Sen overheat int en [5] R/W Sensor overheat int enable. 1 valid. Sensor 
also can sent interrupt in overheat status. 

Sen_hot_int_en | [Rw јо | Sensor hot int enable. 1 valid. 

Sen_hot2nor_int_en з) [Rw јо | Sensor hot 2 normal int enable. 1 valid. 

Sen_highoff_int_en | [Rw {о | Sensor high offset int enable. 1 valid 


Sen_lowoff_int_en ІШІ [Rw fo | Sensor low offset int enable. 1 valid. 
Sen_cold_int_en or [Rw |o | Sensor cold int enable. 1 valid 


6.40.5.2.7 SENSOR_INT_STS 
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Description: 


0x002C sensor 0 
Sensor interrupt status(reset 0x0000_0000) SENSOR_INT_STS 
0x012C sensor 1 


ШЕ a RIS В 


Reserved 


Type 


EM 


| туре | 


Field Name Type | Reset | Description 
Value 


Sen_overheat_alarm_sts л [ам о | Sensor overheat alarm status. 1 valid 


Sen_det_temper_rdy_int_sts R/W Sensor detect temperature ready interrupt 
status. 1 valid. 

Sen_overheat_int_sts [5] R/W Sensor overheat int status. 1 valid. Sensor 
also can sent interrupt in overheat status. 

Sen_hot_int_sts w ам |o | Sensor hot int status. 1 valid. 

Sen_hot2nor_int_sts ІІ |Rw |o | Sensor hot 2 normal int status. 1 valid. 

Sen_highoff_int_sts |a [w |o | Sensor high offset int status. 1 valid 


Sen lowoff int sts ІШ ам o | Sensor low offset int status. 1 valid. 
Sen cold int sts |o [ам о | Sensor cold int status. 1 valid 
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6.40.5.2.8 SENSOR INT. RAW STS 


Description: 


0x0030 sensor 0 
Sensor interrupt RAW raw status(reset 0x0000 0000) SENSOR INT RAW STS 
0x0130 sensor 1 


Ж Е Е Е ЕЕ Е Е S IEEE ЕЛ 


Reserved 


ШЕЛ ed fl et ЕЗ ЕЕ ЕИ 


EM 


| туре | 


Field Name Type | Reset | Description 
Value 


Sen_overheat_alarm_raw_sts л [Rw |o | Sensor overheat alarm raw status. 1 valid 


Sen_det_temper_rdy_int_raw_sts R/W Sensor detect temperature ready interrupt 
raw status. 1 valid. 

Sen_overheat_int_raw_sts [5] RAN Sensor overheat int raw status. 1 valid. 
Sensor also can sent interrupt in overheat 
raw status. 


Sen hot int raw sts | [Rw |o | Sensor hot int raw status. 1 valid. 
Sen hot2nor int raw sts ІІ [Rw |o | Sensor hot 2 normal int raw status. 1 valid. 


Sen highoff int raw sts ГИ {о | Sensor high offset int raw status. 1 valid 
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Sen lowoff int raw sts [1] Sensor low offset int raw status. 1 valid. 


Sen cold int raw sts rw um Sensor cold int raw status. 1 valid 


6.40.5.2.9 SENSOR_INT_CLR 


Description: 


0x0034 sensor 0 
Sensor interrupt CLEAR(reset 0x0000_0000) SENSOR_INT_CLR 
0x0134 sensor 1 


Cea 


Reserved 


Type 


ИЕШЕ ЕЛЕЕ ЕЗ ДЕНЕГ ЕРЕН 


NEM 


| туре | 


Field Мате Туре | Reset | Description 
Value 


Sen_overheat_alarm_clr л |Rmw fo | Sensor overheat alarm clear. 1 valid 


Sen_det_temper_rdy_int_clr RAN Sensor detect temperature ready interrupt 
clear. 1 valid. 

Sen overheat int clr [5] RAN Sensor overheat int clear. 1 valid. Sensor also 
can sent interrupt in overheat clear. 
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Sen_hot_int_clr [4] RW | 0 Sensor hot int clear. 1 valid. 
Sen_hot2nor_int_clr Sensor hot 2 normal int clear. 1 valid. 
Sensor high offset int clear. 1 valid 


Sensor low offset int clear. 1 valid. 
Sensor cold int clear. 1 valid 


6.40.5.2.10 — SENSOR INT CNTO 


Description: 


0x0038 sensorO 
Sensor int counter O(reset 0х0000 1000) SENSOR INT CNT 0 
0x0138 sensori 


И ЗЕЛ ЕЕ j e ЕЛЕ ЛЕЯ Rd 


Reserved 


(al ЛЕ ЕЛІ ИЯЛ ЕЕ o ЕЕ ЕЕ АЗ 


Reserved Sen_overheat_alarm_cnt Sen_overheat_int_cnt Sen_hot_int_cnt 


Type R/W R/W R/W 


Field Name Type | Reset | Description 
Value 

Sen_overheat_alarm_cnt [11:8] Sensor overheat alarm cnt. Reload 
parameter or sensor reset will clear this 
register. 

Sen_overheat_int_cnt [7:4] Sensor overheat int cnt. Reload parameter or 
softreset will clear this register. 

Sen_hot_int_cnt [3:0] Sensor hot int cnt. Reload parameter or 
softreset will clear this register 
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6.40.5.2.11 SENSOR INT CNT1 
Description: 
0x003C sensorO 
Sensor int counter 1(reset 0х0000 1000) SENSOR INT CNT 1 
0x013C sensor1 


Reserved 


Bul e c ЕЕ 


Field Name Type | Reset | Description 
Value 
Sen_highoff_int_cnt [11:8] Sensor high offset int cnt. Reload parameter 
or sensor reset will clear this register. 
Sen_lowoff_int_cnt [7:4] Sensor low offset int cnt. Reload parameter 
or softreset will clear this register. 
Sen_cold_cnt [3:0] Sensor cold int cnt. Reload parameter or 
softreset will clear this register 


6.40.5.2.12 SENSOR OVERHEAT HRES 


Description: 
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0x0040 SENSOR_OVERHEAT 
Sensor overheat and hot threshold(reset 0x0000_0000) 
0x0140 _HOT_THRES 


Е ee eee EI EI ЕЕ 
LE. — o ЕО À 


СЕ ЕЕЕ Е ЕВ HG Aaa mi 


Reserved Sen hot threshold 


Type 


Field Name Type | Reset | Description 
Value 


[Sen overheat threshold | [Sen overheat threshold | threshold [13:0] 0x2000 | Sensor Overheat threshold. = Overheat | Sensor Overheat threshold. = 


6.40.5.2.13 SENSOR_HOT_THRES 
Description: 
0x0044 SENSOR_OVERHEAT 
Sensor overheat and hot threshold(reset 0x0000_0000) 
0x0144 _HOT_THRES 


Reserved 


П ЕЕ ЕЕЕ ЕЕ EE ES GER ER ЕЛ 


Type 


Reserved Sen overheat threshold 


В ERR ИО ДЕЗЕЗ 


Type 
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Field Name i Description 


Sen_hot_threshold [13:0] 0x1000 | Sensor hot threshold 


6.40.5.2.14 SENSOR_HOT2NOR_THRES 
Description: 
0x0048 sensor0 Sensor hot to normal and high offset threshold (reset SNESOR_HOT2NOR_ 
0x0148 sensor1 0x0000_0000) HIGHOFF_THRES 


Reserved 


С Е ЕЛ ЛЕ j ЙЕЗЕ 


Туре 


 Е АБЛЕШ a Е Е ЗЕЕ Е 


Reserved Sen_hot2nor_threshold 


Field Name Type | Reset | Description 
Value 


Sen_hot2nor_threshold [13:0] 0х800 | Sensor hot to normal threshold 


6.40.5.2.15 SENSOR HIGHOFF THRES 
Description: 
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0x004C зепзого Sensor hot to normal and high offset threshold (reset SNESOR HOT2NOR . 
0x014C sensor1 0x0000 0000) HIGHOFF THRES 


Ea ЕЧ ЕЕЕ ДЕ РА ЕИ ЧЕ ЛЕ 
с — | ll ———— lsaəs a a rP 


ШАЯ eed SNO SIS EIN 


Reserved Sen hithoff threshold 


Field Name Type | Reset | Description 
Value 


Sen highoff threshold [13:0] 0х400 | Sensor high offset threshold 


6.40.5.2.16 SENSOR LOWOFF THRES 


Description: 
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0x0050 SENSOR LOWOFF C 
Sensor low offset and cold threshold (reset 0x0000 0000) 
0x0150 OLD THRES 


Б ЗЕЛ ЕЕЕ ДЕЕ IS EN ESTIS ERR RT 
LE — | ||| | .. 


p ES ЕЛ ЕЛ Е Е GHI RON Е IE IRR 


Reserved Sen low off threshold 


Type 


Field Name Type | Reset | Description 
Value 


Sen cold threshold [13:0] 0х200 | Sensor low offset threshold 


6.40.5.2.17 SENSOR COLD THRES 
Description: 
0x0054 SENSOR LOWOFF C 
Sensor low offset and cold threshold (reset 0x0000 0000) 
0x0154 OLD THRES 


Reserved 


ЕЗ EON FER Е Е Е Е АС ЕЗ 5 


Туре 


Ж ЕТ ЕЕ ВЕ E ЕЕ 


Reserved Sen_lowoff_threshold 


Type 


Field Name Type | Reset | Description 
Value 
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Sen_lowoff_threshold [13:0] | RW | 0x100 | Sensor low offset threshold 


6.40.5.2.18 SENSOR MON PERI 


Description: 


0x0058 
Sensor monitor temperature period(reset 0x0000 0000) SEN MON PERI 
0x0158 


БЕТА ju p IE ЕЛ ЕЕ 


Reserved 


Type 


А ЕЕ E ЛЕ ЕН UE CS 


SEN MON PERI 


s 


Field Name Type | Reset Description 
Value 
SEN MON PERI [15:0] R/W |16h100 | Sensor monitor temperature period when in 
2/4/8/16 average mode. 


6.40.5.2.19 SENSOR MON CTRL 


Description: 
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0x005C 
0x015C 


ЕЗ Eo E ER Е ЕЕ ЕЕ ЕДЕ ERE RS 


SENSOR mon control (reset 0х0000 0000) SENSOR MON CTRL 


Reserved 


Reserved Sen mon mode Reserved 


Field Name Type | Reset | Description 
Value 


Sen mon mode [6:4] RAN 0: sample once to monitor temperature of 
sensor. 
1: sample 2 times and calculate average value 
2: sample 4 times and calculate average value 
3: sample 8 times and calculate average value 
4: sample 16 times and calculate average value 


Sen mon max min enO R/W 0: do not sub the max and min value in none 0 
mon mode. 
1: sub the max and min value in none 0 mon 
mode. 


6.40.5.2.20 SENSOR TEMPERO READ 


Description: 
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0x0060 SENSOR TEMPERO . 
Sensor read back temperature of last O(reset 0х0000 0000) 
0x0160 READ 


ЕЗ SERES PESE IER E SIR ES E ЕЕ 


Reserved 


Res 


Sensor temperO read 


Field Name Type | Reset | Description 
Value 


Sensor temperO read [13:0] но | 1410 | Last 0 temperature read. 


6.40.5.2.21 SENSOR_TEMPER1_READ 
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Description: 

SENSOR TEMPER1 . 
0x0064 Sensor read back temperature of last 1(reset 0х0000 0000) READ 
0x0164 


Reserved 


EC E E 


Type 


Res 


Sensor_temper1_read 


Field Name Type | Reset | Description 
Value 


Sensor_temper1_read [13:0] но | 1410 | Last 1 temperature read. 


6.40.5.2.22 SENSOR_TEMPER2_READ 


Description: 
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0x0068 SENSOR TEMPER2 _ 
Sensor read back temperature of last 2(reset 0х0000 0000) 
0x0168 READ 


БЕЗ ESSA S ЕЕ | ЗС 


Reserved 


Res 


Sensor temperí read 


Field Name Type | Reset | Description 
Value 


Sensor temper2 read [13:0] но | 1380 | Last 2 temperature read. 


6.40.5.2.23 SENSOR_TEMPER3_READ 


Description: 
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0x006C SENSOR TEMPER3 . 
Sensor read back temperature of last 3(reset 0х0000 0000) 
0x016C READ 


BE Lp EUST Pi pi Е pi 


Reserved 


Res 


Sensor_temper3_read 


Field Name Type | Reset | Description 
Value 


Sensor_temper3_read [13:0] но | 1410 | Last 3 temperature read. 


6.40.5.2.24 SENSOR CUR STATUS 


Description: 
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0x0070 Sensor current status and temperature read ready(reset 
0x0170 0x0000 0000) 


ЕТ |ТЕЛЕЛЕЙ ES ES СОА АЗ 


Reserved 


SENSOR CUR STS 


Res 


Reserved Sensor temper rdy SENSOR CUR STS 


Field Name Type | Reset | Description 
Value 


Sensor temper rdy [11:8] һо |o | Means the last0 to last3 temperature read ready 
Sensor cur STS eo [во fo | For debug used. Record the current status of THM 


6.40.6 Application Note 
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sensor 
and Set 
sensor 
paramete 


Set 
sensor 
int 
enable 


Set 
sensor 
rdy 


Interrupt 
control 


Sensor 
onitor 
work 


Can Read 
temperatu 


Interrupt 
even 


set new 
parameter 


Figure 1.2.1 THM Software control sequence 

The THM works in 32K/1Mhz clock domain. The software read/write registers through APB Bus. 
The two sensor work individually. 

Software should first enable THM sensor. 

Set sensor work parameter. 

Set sensor set ready to 1. 


Then THM sensor controller will load the setting of sensor and begin to detect the temperature under 


setting. 
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6.41 AVS Controller 


6.41.1 Overview 


The design of AVS іп SharkL is in charge of tuning voltage of the cortex-A7x(0/1/2/3).It use four HPMx 
(0/1/2/3) to monitor the cortex-Ax's processor load and adaptively tune the voltage through ADI bus. 


6.41.2 Features 

SharkL AVS design supports the following features: 

Support AMBA APBI bus Read and Write monitoring; 

Support two ADI channels for voltage observation and tuning; 

Support 16 detection point in delay line; 

Support HPMx(0/1/2/3) enable; 

Support software configuration and monitor of triggering voltage tuning section; 
Support AVS state machine monitor, HPM report monitor; 

Support HPM tuning overflow interrupt raw/mask status and interrupt enable; 
Support tune done interrupt and tune done enable; 


Support limited step for voltage tuning, default max is 8'hff, default min is 8700; 


6.41.3 Function Description 


6.41.3.1 General Function 


AVS is a real-time, continuous, closed-loop power management technology. The AVS technology 
enables optimum energy management delivery to processors, ASICs, and SoCs by optimizing supply 
voltages adaptively over process and temperature variations in order to maximize system-level energy 
savings. 

In SharkL,Cortex-A7 has dedicated DCDC, and have the advantage of AVS adoption. Four HPM in AP 
monitor the process corner and tempture of each core, report the delay of current circuit, AVS use 
this report to generate the voltage value for PMIC tuning. 


6.41.3.2 Delay Line based HPM Design 


Hardware Performance Monitor (HPM) was designed to trace the process and temperature change. 
DCDC would be tuned by ADI interface with PMU. 
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fixed by post-sim 


sel To sel Ti. Tu sel Tis 


al 
al 
al БЫ 
al 
al 
al 


dly_out15 dly_out14 dly_out0 
in the delay line,16 detecting points would be inserted and capturing the value progating through the 
delay line, as illustrated above. The delay value of T0/T1/T2:--T15should different. TO should have the 
same latency as critical path of specify clock in WC domain, no real path would be longer than 
it.T1/T2/T3---T15 should have configurable delay line, which would be adjusted according to the 
process and speed. 


TO must be the critical path in SS/TT/FF corner. 


The delay line needs fastest mux and slow delay cell. Two types of delay cell may be better for flexible 
selection. 


As shown above, the process corner of current circuit is worst, so we need to tune up the voltage. 
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As shown above, the process corner of current circuit is best, so we need to tune down the voltage to 


save dynamic power. 


6.41.3.3 HPM Report Analysis 


The AVS controller may receive several reports sent by multiple HPMs at the same time, the basic 
method is to find the worst condition and adjust voltage to satisfy it. The worst condition which means 
each cortex have same detection value in some bits of dly_report[15:0]. For this reason, to meet 
preference firstly and then meet low power. 


пи | T1 | T1 | T1 | T1 | | T1 |Т |T T |T үт |T |T T IT |Т | actio 

m |5 4 |3 |2 1 0 981765432 0 n 

$0 |1 1 1 1 1 1 1111 1 | DOW 
М 

$1 |0 1 1 1 1 1 1|11|111|11|11111 |1 1 | DOW 
М 

$2 |0 0 1 1 1 1 1|11|111|11|11111 |1 1 | DOW 
N 

S3 | 0 0 0 1 1 1 1|11|111|11|11111 |1 1 | DOW 
М 

$4 |0 0 0 0 1 1 1|11|111|11|11111 |1 1 | DOW 
М 

$5 |0 0 0 0 0 1 1 ll 111111 1111 11 1 | DOW 
N 

56 | 0 0 0 0 0 0 111 }1 71717 71 47 |1 1 | DOW 
N 

$7 | 0 0 0 0 0 0 отт 41 1 | DOW 
N 
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S8 |0 о о о о о |0 0 |1 ^11 1 |1 1 1.1. 1 | DOW 


S9 0 о о о о о оо о 1] 74 |1 1 |1 |1 |1 | DOW 


6.41.3.4 Avs Processing FSM 


RST_POR_N 


C HPM ERR D СУОІЛ 8ТВ WAIT 
НРМ ЕРТ ANLYS j 
VOLT_OBS 


Several methods would be applied on HPM reports, basically, the worst case of each HPM must be 
correctly considered. 


Before voltage tuning, AVS must have the information of DCDC voltage level, for safe tuning, spinlock 
like logic should exist in PMU to prevent AVS/Software conflict on tuning. 
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Typically, more or less than 10us would be necessary for voltage stable, according to the volume of 
tuning. So wait counter is designed to keep FSM hold before next monitor triggering. 


6.41.3.5 AVS Error Detection 


Error would be occurred when voltage tune overflow or underflow. 


When error, an interrupt should be asserted and states must be stored. 


6.41.3.6 AVS PMU Interface 


AVS would synchronize DCDC voltage information from PMU, so both read and write operation would 
be necessary. 


For safe information handover, asynchronous handshake method is preferred. 
For Write operation in tuning voltage, the following signals should be defined. 
Vol_tune_req 

Vol tune ack 


Vol tune val[7:0] 


Vol tune req / ) К“ 
Vol_tune_val[7:0] Х | ) 4 
Vol_tune_ack ^^ Óx 


For Read operation: 
Vol_obs_req 
Vol_obs_ack 

Vol obs val[7:0] 


Read handshake has the similar waveform as write, expect that the direction of data bus; 


"NM, ) NC 


Vol obs val[7:0] X X 
Vol_obs_ack ыы М 


АОМ ТОР АУ5 АРВ ВЕ Register Address Мар 
Base address: 0х40300000, 0x00001000, 0x00002000 
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0x0000 AVS TUNE LMT CFG AVS TUNE LMT CFG 


0x001C AVS START REPEAT AC | AVS START REPEAT ACT 


AVS HPM ЕРТ VLD STA 
TUS 0 


0x0028 2... AVS HPM RPT. VLD STATUS 0 
0x002C AVS НРМ ЕРТ VLD STA | AVS HPM НРТ VLD STATUS 1 
TUS 1 


0x0030 AVS FSM STS AVS FSM STS 


AVS TUNE LMT CFG 


0x00000000 AVS TUNE LMT СЕС (0x0000FF00) AVS TUNE LMT CFG 


Name | reserved 


Reset | Шара Тиара EN CN ЕИ ЕИ EN CN Ги 
[EZ ESTE F Е 


VOLT TUNE VAL MAX VOLT TUNE VAL MIN 


Type RW 


міс 
HB ТИІСЕ 


AVS_TUNE_LMT_CFG 
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Field Name i Description 


VOLT_TUNE_VA | [15:8] | RW OxFF | VOLT_TUNE_VAL_MAX{[7:5]: 
L_MAX 3'5000 : DCDC 0.6V 
3'b001 : DCDC 0.7V 
30010 : DCDC 0.8V 
3'6011 : DCDC 0.9V 
3'6100 : DCDC 1.0V 
3'b101 : DCDC 1.1V 
8'b110 : DCDC 1.2V 
3'b111 : DCDC 1.3V 
VOLT TUNE VAL. MAX(4:0] represent 0.1V/32. 
The result voltage = УОТ TUNE VAL MAX[7:5] 
+ МОТ TUNE VAL MAX[4:0]*3mV 


VOLT TUNE VA |[7:0] Same to VOLT TUNE VAL MAX 
L MIN 


AVS TUNE STATUS 


0x00000004 AVS TUNE STATUS (0x00000000) AVS TUNE STATUS 


FT a ES STE ЕДЕ ipi, 


Name | reserved 


ES: o ОВ ВВ ВЕ СВ ege ie o e Jo o o. 
ER E RE RES TERES n А ЗЕ ЗЕЕ 


VOLT TUNE VAL VOLT OBS VAL 


Es ТАТ Таса О С E ur ГА 


AVS TUNE STATUS 
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Value 


VOLT TUNE VA | [15: 8] 0x0 the voltage give to A DIE for voltage setting: 
L VOLT TUNE VAL[7:5]:change the voltage 
100mv for each step; 
VOLT TUNE VAL[4:0]:change the voltage about 
3mv each step 
pers un [one qom d the current voltage of A. DIE,observed through 
ADI observe bus 


AVS CFG 


0x00000008 AVS CFG (0х00000000) AVS CFG 


EE dE Eee р 


an a в. tararara 
Em Ne cmc CCC 


P V 
Name | reserved reserved б reserved 
A 


O 
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omoc 


C 
C 
U 
R 
E 
R 
R 
E 
N 
R 


фә 00000 


sede e e e e e e lee e eiee ei 


AVS_CFG 


Field Name Bit Type Reset Description 
Value 


= [m [e |ә [rows 
мем” [m [m foo [me — 
= “|н” [e [e [me — 
= “|в” СИ СИСТЕ 
bem [m qe [m ee — | 


= [m [m [e eme — 
em “|н” [e [e eme — 
= er [m foo eme — 
СЕИ СИ СИ СИСТЕ 
em qm [m [e eem — 
bem [m qe [m ee — | 
em jm [e СИСТЕ 
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НРМЗ АРТ СНК | [19] RW 0х0 not used іп SharkL 
SUM_ERR_EN 

HPM2_RPT_CHK | [18] RW 0х0 not used іп SharkL 
SUM_ERR_EN 

HPM1_RPT_CHK | [17] RW 0x0 not used in SharkL 
SUM_ERR_EN 

НРМО_ВРТ_СНК | [16] not used іп SharkL 
SUM_ERR_EN 


WSST [15: 9] LE M —— Reserved 


PAUSE OCCUR 0x0 not used in SharkL 
_ERR_EN 


a TUNE FO | [4] stop tuning the s — 
RBIDEN 


a 0x0 stop м of voltage 
BIDEN 


AVS_TUNE_STEP_CFG 


AVS_TUNE_STEP_CF 
0x0000000C AVS_TUNE_STEP_CFG (0x01010001) 


CRNCICICIEIERCICIEIEICICRCIEIEREREI 


Name | reserved VOLT TUNE DOWN STEP 


rb PP PEEPS рр рр 
P СОЕ ВВ КОВ 


eee ee рр) 


AVS_TUNE_STEP_CFG 
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Field Name i Description 


VOLT_TUNE_DO | [24:16] | RW 0x101 voltage set down step,fine tuning 
WN_STEP 


VOLT_TUNE_UP cole et voltage set up step,fine tuning 
_STEP 


AVS_WAIT_CFG 


0x00000010 AVS_WAIT_CFG (0x0007000F) AVS_WAIT_CFG 


Be SEs e 
Мате | RND_INTVAL_WAIT_NUM 


we [m 


[Reset Jo о [о fo о fe fo fo (о -% о fo ЕШ 
ERE 


VOLT_STB_WAIT_NUM 


rele [eee Ee 


AVS_WAIT_CFG 


Field Name all Type Description 


RND INTVAL W | [31:16] the time that AVS state machine remain 
AIT NUM RND INTVAL WAIT 


VOLT STB WAI | [15: 0] the time that AVS state machine remain 
T NUM VOLT STB WAIT 


AVS INT CFG 


0x00000014 AVS INT CFG (0x00000000) AVS INT CFG 
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|е 
PoP PP pepee eee epee 
| [epepope|n ee ee |е |е eee e 


e < > 
о < > 

© < > 
о < > 


T 
U 
N 
E 


m z c ч 


m z c dà 
m z c ч 


mz ou 
= = m 
п2 оо 
= DVM 


js ССС CCC CR CR ERE 


AVS_INT_CFG 


Field Name Bit Type Reset Description 
Value 


[14] во |o | clear the pre-interrup caused by rpt_format_err 


мене” [з [Ro [oo ЕЕ 
emer [ща se oe ЕЕ 
bee “Ін | ою СООО 
emer fea [se oe [rere aean a oa er arasonar 
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ЕЙ ПЕ ЕЕ кен кн 


reserved [ 9] 0х0 interrup caused by rpt_anls_err and allowed by 
software configure 

reserved [ 8] 0х0 interrup caused by volt_tune_err and allowed by 
software configure 


СТИ СИ ССИ СИСТЕ 


reserved [ 6] 0х0 interrup caused by rpt_format_err, may not 
interrupt the AVS 


AVS_TUNE_DON | [ RW 0х0 clear the interrup caused by AVS interrupt 


Е ІМТ СІН 


AVS_TUNE_ERR clear the interrup caused by AVS tune error 
_INT_CLR interrupt 


шен |4 pe pe |же - 
мне” jm qe e [eem oo 


AVS TUNE DON |[ 1] RW 0x0 sofeware configuration to enable the interrupt of 
E INT EN AVS 

AVS TUNE ERR RW 0x0 sofeware configuration to enable the error 
_INT_EN interrupt 


AVS_START_SINGLE_ACT 


AVS_START_SINGLE_ 
0x00000018 AVS_START_SINGLE_ACT (0x00000000) 


ГЕ ЕЛЕЛЕЛЕЛЕЗЕЗЕЗЕЗ Е ЛЕЗЕТ 


Мате | reserved 


== ВА ЕВА ВВ, fee fe fe fe fe fe fe ВИ ВЕ 


О ВЕ В ЗН EI T 


Мате | reserved 
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AVS_START_SINGLE_ACT 


Field Name Type Reset Description 
Value 


jresewed  | 81: 1] as Reserved 
AVS_START_SIN 0х0 solfware configuration to enable the AVS 
GLE_ACT state-machine jump to trig state 


AVS_START_REPEAT_ACT 


AVS_START_REPEAT 
0x0000001C AVS_START_REPEAT_ACT (0x00000000) 


PROSE CO [а [= [а [== [7 [№ 


Reset | а шш шие шш EN CNN 
ES Е Е UIS ES ISI E 


reserved 


- aw 


нег ЗОВИ ЕВ ЕВ В ЕЕ СЕВА ГИГИЕ ПИЕ НГ 
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AVS START REPEAT ACT 


Field Name Bit Type Reset Description 
Value 


bem [m [m e [me EE 


AVS HPM EN 


0x00000020 AVS HPM EN (0x00000000) AVS HPM EN 
a Jo Jole ele [s ls pde leee e ee 


Eee. 


reset |0 |в [o [o [or [o lo fo fo fo |4 |o [o |o: [o jio: | 
ЕЕ E] ESTE ES EOS БЕГИ ERN mmm 
H |H |H 


==>|z mez тог 


EA ш 


АУ5 НРМ ЕМ 


Field Name Type Reset Description 
Value 


jresewed | [31:16] LUN NE Reserved 


eme “|ә [m |ә mme — 
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мн. [na [ro |ә [mee — | 
мем” na |ю СИСТЕ 
em [т [m [e [me — 
мем” “|ә СИ СИСТЕ 
= “|н [m [oo [me — 
bem “|н [о [m ee oE 
== [m [e [e eme — 
СЕИ СИ ССС 
em [m [m [e [me — 
= [а [m [e [me — 
тшш [m [m [oo [эте — — — — 


AVS HPM RPT ANLS 


0x00000024 AVS HPM RPT ANLS (0x00070003) AVS HPM RPT ANLS 


F P ey ER EARN E INR 


HPM_RPT_TUNE_DWN_MARK 


we | 


Нег |0 [o ЩИ о jo Jo fo fo fo jo о fo ЕШ 


Ев ЕЕ ЕЕ ЕВЕ 


HPM_RPT_TUNE_UP_MARK 


P a _ _ _  .._ 
rese fo Jo [о [o јо Jo jo [о јо Jo jo jo [о jo ag 


AVS НРМ ЕРТ ANLS 
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HPM RPT TUNE | [31:16] | RW 0х7 the boundary that need to tune down voltage 
_DWN_MARK 


HPM_RPT_TUNE | [15: 0] RW 0x3 the boundary that need to tune up voltage 
_UP_MARK 


AVS_HPM_RPT_VLD_STATUS_0 


AVS_HPM_RPT_VLD_STATUS_0 AVS_HPM_RPT_VLD 
(0x00000000) STATUS 0 


ЕЙ ESEGUITO ER es) 


HPM1_RPT_VLD 


0x00000028 


iat s Yio: В p Е 
LESS ШІН ЕЕ Е m 
HPMO RPT VLD 


EE EXER ERI ORG EON EU ees CN ERE ERO EE EN 


AVS НРМ ЕРТ VLD STATUS 0 


Field Name Bit Type Reset Description 
Value 


HPM1 ЕРТ МІР | [31:16] во |o | monitor the HPM1 delay report 
HPMO RPT VLD | [15: 0] во foo | monitor the HPMO delay report 


AVS_HPM_RPT_VLD_STATUS_1 


AVS_HPM_RPT_VLD_STATUS_1 AVS_HPM_RPT_VLD 
(0x00000000) STATUS_1 


ЫЕ ИЕ ИЕ Ss) ЕИ ы 


0х0000002С 


HPM3_RPT_VLD 


= ООО 
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за аара араа а е в |е ER ER CR C 


НРМ2 ВРТ Мір 


ЕЗІЛЕ В php Са а СЕГЕ ГЕСЕ 


AVS НРМ АРТ VLD STATUS 1 


Field Name Bit Type Reset Description 
Value 


HPM3_RPT_VLD | [31:16] Ro foo | monitor the HPM3 delay report 
HPM2_RPT_VLD | [15: 0] Ro foo | monitor the HPM2 delay report 


AVS_FSM_STS 


0x00000030 AVS_FSM_STS (0x00000000) AVS_FSM_STS 


a Jo ole ce 


"esot | ВА ЕВ В ВЗНОС 
E Е ЕВ j mm 


Name | reserved avs fsm sts 


ША МШ 


AVS_FSM_STS 


Field Name Bit Type Reset Description 
Value 
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7 Audio Subsystem 


7.1 Overview 


йе сү DNTCT 
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= = EE А > 
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КЕ Rr Rr 4 А А | A 
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үр і |+ " bef mH. 0% + 
t қ 1 
HEAD УР] IN. s 
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PA 
HEAD DRO 1 
[н ШЕ 
B бүреген gita 


The device is a flexible, low-power, low-voltage, high quality stereo audio codec, which 
containing a mono Analog to Digital Converter (ADC), a stereo Digital to Analog Converter 
(DAC) and additional analog circuitry: 


€ Anextensive power-management unit with an internal voltage reference, four 
programmable LDOs is available to generate all required internal reference voltages, 
analog supply voltages required by the device, and microphone biasing voltage from the 
analog positive 3.6V to 4.2V supply. 

ө The record path covers operations from 8 KHz to 48 KHz stereo recording, and contains 
programmable input channel configurations covering single-ended and differential setups, 
as well as floating or mixing input signals. It also includes a digitally controlled stereo 
microphone preamplifier 

@ The device can cover operations from 8 KHz mono voice playback to audio stereo 48 
KHz DAC playback 

e The playback path offers signal-processing blocks for filtering and effects, and supports 
flexible mixing of DAC and analog input signals as well as programmable volume 
controls. 
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The playback path has four output drivers to support 160/320 stereo single-ended 
headphone, 160/320 differential receivers, 10kO stereo lineout and 80 differential 
speaker. These four output drivers can be programmable independently. 

e The PA is Class-AB mode and Class-D mode optional. 

@ Extensive Register based control of power, input/output channel configuration, gains, 
effects, pin-multiplexing, and clocks is included, allowing the device to be precisely 
targeted to its application. 

€ Programmable sampling frequency F for ADC: 8/12/16/20/24/28/32/36/40/44/48/52 KHz 

Ф Programmable sampling frequency Е for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 KHz 


The voice band control (VBC) interface communicates with software or DMA, and this block contains 
ping-pong buffers for each channel, control registers for the entire audio subsystem, APB bus for AP or 
CP access, interrupt control and DMA interface control logic. 


Except the VBC interface, all the other parts of the system together constitute the audio codec. Main 
clock (MCLK) and global reset of audio codec are generated from top-level clock and reset 
management logic. 


Three groups of 125 serial interface connect ADC/DAC of the audio codec with the VBC interface, two 
groups are for ADC channels, and the other is for DAC channels. The VBC interface is always the 
slave, and the audio codec part is the master. 


7.2 Audio Codec 


7.2.1 


7.2.1.1 


INTRODUCTION 


Features 
e Retargetable to TSMC 0.18um/0.152um, SMIC 0.18um/0.153um 1p6m mixed signal low 
power process with 6 or more metal mask layers plus 1 resistor and 1 capacitor mask 
layers 
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7.2.1.2 


V1.0 


+1.8V (from 1.6V to 2.0V) power supply for the digital part, +3.8V (from 3.6V to 4.2V) 
power supply for the analog part. 

Junction temperature range from -40°C to 100°C 

Separate power-down modes for ADC and DAC (shutdown mode, stand-by mode) 
Three differential microphone inputs with three micbias 

Four audio output drivers 

ш Class-AB, optional Class-G stereo 160/320 single-ended headphone drivers 
Ш 160/320 differential receiver drivers 

m fully differential line outputs 

Ш  Class-AB mode and Class-D mode optional Power Amplifier (PA) 

Reduction of audible glitches systems 

B Pop reduction system 

W Soft mute mode 

Output short circuit protection 

Battery over voltage protection circuit with auto recovery 

Over temperature detection circuit 

Supports 26MHz main clock frequency 

Supports programmable sampling frequency F for ADC: 
8/12/16/20/24/28/32/36/40/44/48/52 KHz 

Supports programmable sampling frequency F for DAC: 
8/9.6/11.025/12/16/22.05/24/32/44.1/48/96 KHz 

Supports iis master interface for ADC decimation filter output and DAC interpolation filter 
input 

Supports both left and right channel for ADC and DAC path 

Supports mute control for DAC path during sampling frequency Fs mode switch 
Supports DAC to ADC loop path 

DSP functions including EQ, AGC, DRC, noise filter (no wind noise filter). 

There is no need big cap because of Class G. 


Applications 


Portable Navigation Devices (PND) 

Portable Media Players (PMP) (MP3) 

Communication (Mobile Handsets) 

Portable Computing 

Home theater systems (DVD player & recorders, Set-top boxes) 
Automotive audio systems 
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7.2.1.3 Performances 


@ Stereo Audio ADC 
ш Signal-to-Noise Ratio (SNR): 90dB A-Weighted 
ш Total Harmonic Distortion (THD): -85dB 
ш Dynamic Range (DR): 90dB 
ш Power Supply Rejection Ratio (PSRR): 7OdB@20Hz~2kHz 
@ Stereo Audio DAC 
ш SNR: 100dB A-Weighted 
ш THD: 80dB 
ш DR: 100dB 
Ш PSRR: 70dB@20Hz~2kHz 
ө ADC digital gain range from -77.25~+18dB, 0.75dB step 
DAC digital gain range from -77.25~+18dB, 0.75dB step 
€ Two input Programmable Gain Amplifier (PGA) for three differential 
Microphone inputs independently, gain range from -6dB to +41.25dB with 0.75dB step 
€ Audio output drivers’ gain independently set 
m Headphone output gain range from -36~+9dB, 0.5dB step 
W Receiver output gain range from -36dB to +9dB with 0.5dB step 
ш = Lineout output gain range from -27~+18dB, with 0.5dB step 
m PA output gain range from -24~+21dB, with 0.5dB step 
Ф Audio output drivers’ typical output power 
m Headphone Class-AB ог Class-G driver @3.3V: 25mW оп 32Ohm load, 40mW on 
16 Ohm load 
ш Receiver driver @3.3V: 100mW оп 32Ohm load, 200mW оп 16 Ohm load 
gm PA driver @4.2\: 800mW on 80 load in Class-D mode, 500mW оп 80 load іп 
Class-AB mode 


7.2.2 ELECTRICAL SPECIFICATIONS 


7.2.2.1 Absolute Maximum Ratings 


Over operating free-air temperature range unless otherwise noted (1). 


Table 2-1 Absolute Maximum Ratings 


how eso esa | | 903003 
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AVDD36 — AGNDVB or 
VSSAO or VSSPA 


AVDD36 ог УВАТРА- 


-0.3 to 2 
VSS to VDD 


0 to 80 


Power dissipation  — | (TJMax — TA)/8JA 


Thermal impedance, BGA package, 8JA рав Юм 


) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to 
the device. These are just stress ratings, and functional operation of the device at these or any 

other conditions beyond those indicated under “recommended operating conditions” is not implied. 
Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


7.2.2.2 Recommended Operating Conditions 
AGNDVB = OV, all voltages are measured with respect to ground AGNDVB. 


Table 7-1 Recommended Operating Conditions 


PARAMETER SYMBOL | MN | TYP | MAX | UNIT 
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Junction temperature 


TJ 


VBAT power supply (1) 


AVDD36, 
VBATPA 


Analog power supply (2) (3) (4) 


AVDDVB 


Output amplifier power supply 
(2)(3) 


VDDAO 


Digital power supply 


Sampling frequency 


Fs 


MCLK frequency 


CLK26M 


e Note that AVDD36 and VBATPA have to be externally connected at the same voltage level. 


e Note that AVDDVB and VDDAO have to be externally connected at the same voltage level. 
e Note that AGNDVB, VSSAO, VSSPA and VSS have to be connected to the PCB ground. 
e Assuming а 20 mVpp ripple on analog power supplies (200 KHz sine wave). 


7.2.2.8 Required External Components 


The following table summarizes the external components required for a proper working of the 
device, except those used for the analog input and output signals: 


Table 7-2 Required External Components 


DESCRIPTION 


Cext, ceramic reference decoupling capacitor 


Cext, tantalum reference decoupling capacitor 


Tantalum analog power supply decoupling 


capacitor 


Ceramic AVDD36 decoupling capacitor 


Ceramic AVDDVB decoupling capacitor 


Ceramic VDDAO decoupling capacitor 


Ceramic VBATPA decoupling capacitor 


Ceramic AVDDPA decoupling capacitor 


MICBIAS decoupling capacitor 


7.2.2.4 Electrical Characteristics 


7.2.2.4.1 ADC Channel 


Measurement conditions: 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1126 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


At T = 25°C, AVDD36 = VBATPA = 3.8 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1 KHz, Fmclk = 26MHz, Fs = 48 KHz, 16-bit audio data, measurement bandwidth 
20 Hz — 20 KHz, unless otherwise specified. 


Table 7-3 Electrical Characteristics - ADC Channel Analog Part 


PARAMETER CONDITIONS 


Full-scale input signal, 0 dB gain 
differential inputs (1) 


21 dB gain 


Full-scale input, single 0 dB gain 
ended 


SNR, mic inputs (2)(3) 0 dB gain 


21 dB gain 


36 dB gain 


SNR, line inputs (2)(3) 0 dB gain 


21 dB gain 


36 dB gain 


Dynamic range, mic inputs | 0 dB gain 


(3)(4) 


21 dB дат 


Dynamic range, line inputs | 0 dB дат 


(3)(4) 


21 dB дат 


THD, mic inputs (3)(5) 0 dB gain 


THD, line inputs (3)(5) 0 dB gain 


PSRR, differential input (6) | 20Hz-2kHz 


Channel separation, mic 0 dB gain 
inputs (7) 


Channel separation, line 0 dB gain 
inputs (7) 


Gain range 


Gain step 


Gain error 
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Input resistance, all inputs | 0 dB gain 


Includes 10pF for ESD, 
bonding and package pins 


Input capacitance capacitances 


Input bypass 


capacitor 


The Full Scale input voltage scales with AVDDVB, equals to 1.2*AVDDVB (Typ.) 

Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 
All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted 
filter. Failure to use such a filter may result in higher THD+N and lower SNR and dynamic range 
readings than shown in the Electrical Characteristics. The low-pass filter removes out-of-band 
noise, which, although not audible, may affect dynamic specification values. 

Ratio of rms output level with 1 KHz FS-60dB sine wave input, to the rms output level with the input 
short circuited, with 60dB added to compensate the small input signal, measured A-weighted over 
a 20 Hz to 20 KHz bandwidth using an audio analyzer. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms 
value of the signal. 

1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Channel separation for any input connected to the ADC left channel and any other input connected 
to the ADC right channel. Add 1 KHz full-scale sine wave input to the ADC left (right) channel, right 
(left) channel input short, the ratio of the rms output level of the right (left) channel to the left (right) 
channel. 


Table 7-4 Electrical Characteristics - Micbias Part 


PARAMETER CONDITIONS 


Programmable 
settings, 1 kO 
load 


Bias voltage 


Current sourcing 


Power supply rejection ratio 
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7.2.2.4.2 DAC Channel 
Measurement conditions: 


At T = 25°C, AVDD36 = VBATPA = 4.2 V, AVDDVB = VDDAO = 3.3 V, DVDD = 1.8 V, input sine wave 
with a frequency of 1kHz, Fmclk = 26МН2, Fs = 48-kHz, 16-bit audio data, measurement bandwidth 
20Hz — 20kHz, unless otherwise specified. 


Table 7-5 Electrical Characteristics - DAC Channel Analog Part 


PARAMETER CONDITIONS 
HEADPHONE OUTPUTS 


Full-scale output voltage 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


0 dB gain 


Vout=600mVrms 


Vout-30mVrms 


Dynamic range (2)(3) 0 dB gain 


THD (2)(4) 0 dB gain 


PSRR (5) 20Hz-2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 0 dB gain 


RECEIVER OUTPUTS 
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Full-scale output voltage 


0 dB gain, 320 load 
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3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


Full-scale output power 


0 dB gain, 320 load 


3 dB gain, 320 load 


0 dB gain, 160 load 


3 dB gain, 160 load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Mute attenuation 


Gain range 


Gain step 


Gain error 


Idle noise (7) 
LINE OUTPUTS 


Full-scale output voltage 


0 dB gain 


0 dB gain, 10kO load 


3 dB gain, 10kO load 


SNR (1)(2) 


0 dB gain 


Dynamic range (2)(3) 


0 dB gain 


THD (2)(4) 


0 dB gain 


PSRR (5) 


20Hz-2kHz 


Channel separation (6) 


Channel mismatch 


Mute attenuation 


Gain range 


V1.0 


Gain step 
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Gain error 
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Idle noise (7) 


0 dB gain 


AUDIO PA OUTPUTS (Class-AB Mode) 


Full-scale output voltage 


0 dB gain, 8O load 


9 dB gain, 80 load 


Output power 


0 dB gain, 80 load 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=0.1% 


9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


0 dB gain, 80 load, 
Po=200mW 


9 dB gain, 80 load, 
Po=300mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 


0 dB gain, 8О load 


AUDIO PA OUTPUTS (Class-D Mode) 


Full-scale output voltage 


0 dB gain, 80 load 


9 dB gain, 80 load 


Output power 


0 dB gain, 8O load 
THD+N=0.1% 


V1.0 


9 dB gain, 80 load, 
THD+N=0.1% 
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9 dB gain, 80 load, 
THD+N=1% 


9 dB gain, 80 load, 
THD+N=10% 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


0 dB gain, 80 load, 
Po=300mW 


9 dB gain, 80 load, 
Po=550mW 


Gain range 


Gain step 


Gain error 


Idle noise (7) 0 dB gain, 80 load 


HP AMP OUTPUTS (Class-G Mode) 


Output Offset Voltage 


Output Power THD+N <= 196, R=16 


THD+N <= 1%, R=32 


SNR (A-Weighted) 


Ratio of rms output level with 1 KHz full-scale sine wave input, to the rms output level with the input 
short circuited, measured A-weighted over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 
All performance measurements done with 20 KHz low-pass filter and, where noted, A-weighted 
filter. Failure to use such a filter may result in higher THD+N and lower SNR and dynamic range 
readings than shown in the Electrical Characteristics. The low-pass filter removes out-of-band 
noise, which, although not audible, may affect dynamic specification values. 

A-weighted, 1 KHz sine wave @ Full Scale —40dB. The specified value is extrapolated by adding 
40dB to the measured SNR. 

Ratio of rms output level with 1 KHz FS-1dB sine wave input. The ratio of the rms sum of the 9 first 
harmonics within the measurement bandwidth 20 Hz to 20 KHz using an audio analyzer to the rms 
value of the signal. 

1 KHz 100 mVpp sine wave is applied to the AVDDVB with data input equal to 0. 

Add 1 KHz full-scale sine wave input to the DAC left (right) channel and data 0 to the DAC right 
(left) channel, the ratio of the rms output level of the right (left) channel to the left (right) channel. 
Measured A-weighted rms value over a 20 Hz to 20 KHz bandwidth using an audio analyzer. 
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7.2.3 Reference Pin Description 
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(Audio) HEADMIC_IN | Head set MIC detect input 
AUXMICP | Auxiliary MIC positive input 
AUXMICN | Auxiliary MIC negative input 

HEADMICP | Head set МІС positive input 
HEADMICN | Head set MIC negative input 
MICP | MIC positive input 
MICN | МІС negative input 
АШ1 | Line іп input signal 
AIR1 | Line in input signal 
HEADMICBIAS 
MICBIAS О МІС bias output signal 
AUXMICBIAS О Auxiliary MIC bias output signal 
AORP О Line out signal 
AORN О Line out signal 
VREFN | Audio ADC reference 
VCMI 
VCOM IO Audio VCOM signal 
AGNDVB G Audio analog Ground 
AVDDVB P Audio analog power 
VBAT_AUDIO P Supply for audio codec 
VDDAO P Audio driver power 
HEAD P L O Head phone L output 
VSSAO G Audio driver Ground 
HEAD_P_R O Head phone R output 
EARN O Earphone output N 
EARP O Earphone output P 
AVDDPA P Audio PA LDO output 
VBATPA P Supply for audio PA 
PA_OUTP O Audio PA output P 
PA_OUTN O Audio PA output N 
AVSSPA G Audio PA ground 
VSS G Audio Ground 
AUD_DASYNC IO Digital audio DAC bits streams control 
AUD_DADO | Digital audio DAC bits streams data 
AUD_DAD1 | Digital audio DAC bits streams data 
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AUD ADSYNC IO Digital audio ADC bits streams control 
AUD_ADDO О Digital audio ADC bits streams data 
AUD_DANGR 
AUD_DANGL 
AUD_SCLK IO Digital audio bits streams control clock 
HEAD_DRO_L О Headphone drvie output Left 
HEAD_DRO_R О Headphone drvie output Right 
HEAD_AMPG_INL | Headphone Class-G input Left 
HEAD_AMPG_INR | Headphone Class-G input Right 
AMPG_VCOM G 
CPVDD P Power supply for Class-G 
CPGND G Ground for Class-G 
CPNEG P Negative supply for Class-G 
САР Р io Ghatge pump flying cap (1uF) positive 
terminal 
CAP N О наше pump flying cap (1uF) negative 
terminal 
7.2.4 AUDIFD Register Descriptions 


AUDIFD АР base address: 0х4001 0000 


Offset 
Description 
Address 


0x0000 AUDIF CTLO 
0x0004 ADC FIFO STS — FIFO status 


7.2.4.1 AUDIF CTLO 
Description: AUDIFD control 
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0x0000 AUDIF CTLO(Reset 0х0) 


HRS ЕЕЕ Е ЕЕ ES  ЕЗЕЛ ДЕЛЕ 


Reserved 


i Е Е Е В НВ 


ww = u 
M 


| туре | 


Field Name R/W Reset Description 
Value 


audif 5p mode RW 1'h1 1: not use external ad_sync 
pin 
0: use external ad_sync pin 


ad_sync_sel [5:3] Ad sync delay selection: 
0: da_sync delay 1 cycle 
1: da_sync delay 2 cycle 
2: da_sync delay 3 cycle 
3: da_sync delay 4 cycle 
4: da_sync delay 5 cycle 


7.2.4.2 ADC_FIFO_STS 
Description: ADC FIFO status 
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0x0004 ADC FIFO STS(Reset 0х0) 


LE] [Sc ES ЕЕЕ ЕЕ RSS p ЕА 


Reserved 


BN Е E CAU EE e 


| | ON 
ОА 


| туре | 


AD FFO AF e e - ADG FIFO almost fu sona 


ADC_FIFO_EMPTY_R ADC FIFO real empty. There 
is no data in ADC FIFO 
ADC FIFO FULL W е во јо | КЕРЕГЕ FIFO real full. 


ADC_FIFO_ADDR_R [5:3] Ro m | ADC FIFO read address 
ADC_FIFO_ADDR_W | [2:0] Ro jm ADC FIFO write address 


7.2.4.3 DAC_FIFO_STS 
Description: ADC FIFO status 
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0x0008 DAC_FIFO_STS(Reset 0x80) 


ПЕ ЕА ЕЕЕ ЕЕЕ ДЕЛЕ 


Reserved 


i CHE EA E e ЕЧ ЕЗЕТ 


ү ON O 


| Type | 


E Kesan 


DAC_FIFO EMPTY_R | [7] 1'h1 DAC FIFO real empty. There 
is no data in ADC FIFO 

олс FIFOFULW [бё [n [то олсо теа: 

DAC_FIFO_ADDR_R [5:3] Fo {зо DAC FIFO read address 


DAC FIFO ADDR W | [2:0] Ro јао — | DAC FIFO write address 


7.2.4.4 AUDIF STS 


Description: AUDIF internal signal status, used for debug 
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0x0008 AUDIF STS(Reset 0x0) 


ea ЕЛЕЕ ЕЕ  ЕЗЕЛ ДЕЛЕ 


Reserved 


BN Е ЕЕ ЕЧ ЕЗЕП 


ү Е ER Е | 


| туре | 


төле [m СО [reme [mm m — — 
kms e {юрю o meme — 1 
kw er [ю m — [nae — — _ 
coer | qm emm — — 


ADC_RX_DATA_RDY 1710 If “1”, begin to receive data 
from A-die 


7.2.4.5 RAW_STS 


Description: FIFO exception status 
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0x000C RAW STS(Reset 0x0) 


ПЕ ЕЕЕ ЕЕ  ЕЗЕЛЕ ДЕЛЕ 


Reserved 


BN Е Е ВБ ЕЕ ВЕ 


, 


| туре | 


Field Name ШЕРУ Description 


ADC FIFO UNDERFL STS When the ADC FIFO is underflow, 
this bit is set to “1”. Write “1” to 
ADC FIFO UNDERFL STS CLR 
can clear this bit. 


DAC FIFO OVFL STS When the DAC FIFO is overflow, 
this bit is set to “1”. Write “1” to 
DAC FIFO OVERFL STS CLR 
can clear this bit. 


7.2.4.6 RAW_STS CLR 


Description: FIFO exception status clear 
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0x0010 RAW STS CLR(Reset 0x0) 


T ERE SESS j ЕЛЕ  ЕЗЕЛ ДЕЛЕ 


Reserved 


HESS CHE EIE RORIS EGRE ER 


EN 


| туре | 


Field Name ЫН Description 


ADC_FIFO_UNDERFL_CLR Write “1” to this bit will clear 
ADC_FIFO_UNDERFL_STS 
bit. 


DAC_FIFO_OVFL_CLR Write “1” to this bit will clear 
DAC_FIFO_OVFL_STS bit. 


7.2.5 Digital Filter Details 


7.2.5.1 Overview 
The Audio Codec include two part: digital part, and analog part. 
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Digital part include DAC path and ADC path.DAC path is to handle mp3/DSP signal from 
voice bank control module. Interpolation filter, sample rate convert block are implemented 
in DAC path for convert voice signal sample rate to 6.5MHz, mute control block is also 
implemented for voice mute application. ADC path is to handle voice signal from Codec. 
Sinc filter, sample rate convert and decimation filter are implement in ADC path for 


converting voice signal sample rate to responding sampling rate, then voice signal send to 
voice bank control block or DSP. 


7.2.5.2 Features 


1. 


Both APB bus and DSP Z bus can access the same Audio Codec Digital control 
registers 


2. Support four ADC channel, сап configure to four Digital MIC, or Two Digital MIC 
with Two analog MIC from analog Codec. 
Support two DAC channel. 

4. Master IIS interface for DAC and ADC channel with Voice banc control. 
DAC SRC can support 
96KHz/48KHz/44.1KHz/32KHz/24KHz/22.05KHz/16KHz/12KHz/11.025KHz/9.6KHz/ 
8KHz. 

6. ADC SRC can support 
8KHz/12KHz/16KHz/20KHz/24KHz/28KHz/32KHz/36KHz/40KHz/44KHz/48KHz/52K 
Hz 

7. Support DAC auto mute when sample rate changing, software also can control mute 
for special application. 

8. Support ADC path loop to DAC path for Codec test in TEST mode. 

7.2.5.3 Function Description 


V1.0 
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| — 4 "| INPL15 | *| INTPL t 13 58С | "| МИТЕ өм Г” DAL 
HS R 
A "| INPLt5 [| INTPL t 13 58С |” ИЛЕ зом | Г” = PAR 
FIFO 
TEL 
№ СІМ 15 SRCtN{413 l'* ] SINC | 25 М ADO_ 
IIS nm 
Ë СІМ 15 5ЕС}Х\}13 <— SINC 4 25 M ADO 
* СІМ 15 SRCINI13 || SINC | 25 M ADL 
IIS 
* СІМ 15 SRC |11347 SINC | 25 М 1 - Е. 
Figure 7-2 Audio Codec Digital Part 


7.2.5.4 Digital Filter Control Registers 


7.2.5.4.1 Memory map 
AP base address: 0x4000 0000 


Offset 


Address 


0x0000 


0x0010 


0x0014 


0x0024 
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Offset 
Address 


Description 


7.2.5.4.2 Register Descriptions 
7.2.5.4.2.1 AUD TOP CTRL 
Description: AUDIO Digital Control 
AUD TOP CTRL(Resel 0x0) 


Bus y БА ДЕ ЕЛЕ ЕЛЕЕ ДЕЛЕ Е 


Reserved 


Type 


ADC1_SINC ADC1 IIS S ADC SINC І | ADC IIS SE | DAC IIS SE 
1! JẸ 
_IN_SEL EL N_SEL 


ADC1_SINC_IN_SEL | [15:14] RAN 0: adc1 sinc data from 
analog adc sdm data 
1: adc1 sinc data from dac 
sdm out 
2: adc1 sinc data from DMIC1 
ADC1 IIS SEL [13:12] 0: adc1 path select 1160 port 
1: adc path select iis1 port 
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2: adc1 path select iis2 port 
3: adc1 path select iis3 port 


ADC SINC IN SEL RAN 0: adc sinc data from 
analog adc sdm data 
1: adc sinc data from dac sdm 
out 
2: adc sinc data from DMICO 
AN 


АРС IIS SEL [7:6] R : adc path select iisO port 
: adc path select iis1 port 


2: adc path select iis2 port 


3: adc path select iis3 port 


DAC IIS SEL : : Час path select 1150 port 
: dac path select iis1 port 
: dac path select iis2 port 
: dac path select iis3 port 


ADC EN R : adc path right channel 
disable 
1: adc path right channel 
enable 

DAC EN R 0: dac path right channel 
disable 
1: dac path right channel 
enable 

ADC EN L 0: adc path left channel 
disable 
1: adc path left channel enable 

DAC ЕМІ 0: dac path left channel 
disable 
1: dac path left channel enable 


7.2.5.4.2.2 AUD CLR 
Description: AUDIO Digital Clear 
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0x0004 AUDI CLR(reset 0x0) 


PP ES 5 Е ЕЛЕ RES ERIS ДЕЛЕ E 


Reserved 


КОЕ ЕН ШШ CRURA ed RE T RGB E CR 


| туре | 


төше СО С [emm ОО 
mee [ms ООО ОО А 
becas [а — [w [es reme — 
eas [i [w [p emm — - 
men [m [о СИ СИ 


7.2.5.4.2.3 AUD IIS CTRL 
Description: AUDIO IIS CONTROL 
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0x0008 AUD IIS CTRL(reset 0х0780) 


CEA 


Reserved 


EE e В SUR ЕВ ee 


ADC IO MO | DAC IO MO _ 
ADC_IOWL DAC_IOWL 


DAC_IIS_CKGATE_EN 


ADC_BCLK_POL [13] rra i ADC BCLK polarity 
DAC_BCLK_POL [12] w j | DAC BCLK polarity 


DAC_SAMPLE_PHASE_SEL | [11] R/W Sample phase for DAC IIS 
data 
0: phase 0 
1: phase 1 
ADC IOWL [10:9] RAN 3 0: 16 bit word length 
1: 18 bit word length 
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: 20 bit word length 
: 24 bit word length 


DAC IOWL : 16 bit word length 
: 18 bit word length 
: 20 bit word length 
: 24 bit word length 
ADC IO MODE : iis mode 
: dsp mode 
: pcm mode 
: reserved 
DAC IO MODE : iis mode 
: dsp mode 
2: pcm mode 
3: reserved 


ADC LR SEL : 0: low for left channel 
: high for right channel 
: 0: low for right channel 

: high for left channel 

DAC LR SEL : 0: low for left channel 
: high for right channel 
: 0: low for right channel 

: high for left channel 


IIS CLKDIV MODE DAC & ADC IIS clock 
divider: 
0: iis clk div 1 
1: iis сік div 2 


7.2.5.4.2.4 DAC SRC CTL 
Description: AUDIO DAC SRC control 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1147 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC9832 Device Specification 


0x000C DAC_SRC_CTRL(reset 0х03Ғ0) 


P ESTEE re ee ead ДЕЛЕЛ ER 


Reserved 


В Е Е ee В 


DAC_MUTE_DIV1_CTL DAC MUTE DIVO CTL DAC FS MODE 


Field Name 


DAC MUTE EN 0: disable mute 


1: enable mute 


DAC MUTE CTL 0: disable soft mute 


1: enable soft mute 


DAC MUTE DIV1 CTL [13:10] RAN Dac mute counter1 
threshold, step is controlled 
by counterO 


| ОАС MUTE DNO CT“ | |DAC MUTE DNO CT“ | DIV0 CTL [9:4] CT Dac mute counter0 threshold 


DAC_FS_MODE [3:0] Dac src fs frequency : 

: 96K 

: 48K 

: 44 ЛК 

:32К 

: 24K 

:22.05К 

: 16K 

:12К 
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8: 11.025K 
9: 9.6K 


10: 8K 


7.2.5.4.2.5 DAC SDM CTLO 
Description: AUDIO DAC SDM controlO 


0x0010 DAC SDMO CTL(reset 0х0100) 


ЕЕЕ 


Reserved 


Type 


DAC_SDM DAC_SDM 
Reserved DAC_SDM_DODVL DAC_SDM_DIDVL 


| Type | 


Value 
кеш — — ma [m | | 
СЕ [ma [m o [шее — | 
СЕ — ea [m  [» wem me — 
СЕ — |на m [s Meme — — | 


7.2.5.4.2.6 DAC SDM CTL1 
Description: AUDIO DAC SDM control1 
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0x0014 DAC SDMO CTRL(reset 0х0008) 


Е ЕЕЕ ESTE ЕЛЕ E ДЕЛЕЛ 


Reserved 


GEE Е К ЕВЕ ee 


' > 


| туре | 


Field Name Reset Description 
Value 


DAC_SDM_SOFT_RST_R КЕЕН DAC right зат soft reset 
[DAC SDM SOFT RST.L | SDM_SOFT_RST_L p ufo ИН DAC left sdm soft reset 


DAC SDM TEST [7:0] 8'h08 Test[7]: select test out ,or 
sdm out 
Test[3]: select maping with 
rotation ,or no rotation 
Other bits: test input 


7.2.5.4.2.7 ADC SRC CTL 
Description: AUDIO ADC SRC control 
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0x0018 АОС SDMO CTRL(reset 0х0000) 


ЗБЕН 8 ЕЛЕ ЕЗЕЛ ДЕЛЕЛ 


Reserved 


А ЕЛ ЛЕ A 


Reserved ADC1_SRC_N ADC_SRC_N 


Type 


Field Name Reset Description 
Value 


_ - [3:0] Adc src upsample tap, 
Sample rate = N*4 
ADC_SRC_N [3:0] RAN Аас1 src upsample tap, 


7.2.5.4.2.8 AUD LOOP TEST 
Description: AUDIO loop test control 
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0x001C AUD LOOP TEST(reset 0х0120) 


P ESSERI ESAE j| S ESI ДЕЛЕ 


Reserved 


КОЕ ЕН ШИШ RUE IERI ааа 


LOOP FIFO AE LV LOOP PATH 
Reserved LOOP FIFO AF LVL 
L .SEL 


| туре | 


Field Name Reset Description 
Value 


Pee ок 0: loop select ADCO 
1: loop select ADC 1 

LOOP FIFO AE LVL Po Audio loop fifo empty 
watermark 


| LOOP_FIFO_AF LVL FIFO_AF_LVL |LOOP FIO AF LVL (5: 3] = Audio loop fifo full watermark 


LOOP_PATH_SEL [2:1] Loop path sel[0]: Audio 
loop loop fifo out left channel 
select, 

0 : adc left channel loop to 
dac left channel, 

1 : adc right channel loop to 
dac left channel 

Loop path sel[1]: Audio 
loop loop fifo out right 
channel select, 

0 : adc right channel loop to 
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dac right channel, 


1 : adc left channel loop to 


dac right channe 


AUD_LOOP_TEST lm | j | Audio loop enable 


7.2.5.4.2.9 AUD_STS0 
Description: AUDIO status 


0x0020 AUD_STSO(reset 0х0000) Pu 
E Б БА ES ESSE E ES КЕЕ НЕ 


Reserved 


Type 


АЙШЕ EE ET CR ERIS pi IR Е eS 


AUD INT M AUD INT R 
Reserved ST MUTE 


| Type | 


Field Name R/W Reset Description 
Value 
[AUD INTMASK | INT | [AUD INTMASK — | [5:4] Ro j | Aud int status after mask 


AUD_INT_RAW [3:2] Aud int source status: 
BitO : mute start int 
Bit1 : mute done int 
ST MUTE [1:0] 0: IDLE 
1: MUTE UP 
2: MUTE DONE 
3: MUTE DOWN 
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7.2.5.4.2.10 AUD INT CLR 
Description: AUDIO INT clear 


0x0024 AUD INT CLR(reset 0х0000) 


ДЕЛЕ ЕЗ А ЗЕ ese obl p РАН 


Reserved 


Type 


B Е Е Ши 


' 


Field Name Reset Description 
Value 


AUD MUTE DONE INT CLR veh d ho Aud mute done int clear 
AUD MUTE START INT CLR lm jw j | Aud mute start int clear 


7.2.5.4.2.11 AUD_INT_EN 
Description: AUDIO INT enable 
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0x0028 AUD INT EN(reset 0x0000) 
EREIEIECIEIEIEIEIEIEIEIEREIENCIERES 
LIC HN 


Reserved 


қа ы 


Field Name R/W Reset Description 
Value 


AUD MUTE DONE INT EN ІШ [wo fo Aud mute done int enable 
AUD MUTE START INT ЕМ lm [мю j | Aud mete start int enable 


7.2.5.4.2.12 AUDIF_FIFO_CTL 
Description: AUDIO Interface FIFO control 
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0x002C ADC FIFO AF LVL(reset 0х0003) 


ЕЕЕ ЕЕЕ ЕЕЕ Е 


Reserved 


SEs Ba ieee 


Reserved ADC_FIFO_AF_LVL 


Type 


Field Name R/W Reset Description 
Value 


= FIFO_AF_LVL [2:0] AUDIF ADC fifo write 
domain full watermark 


7.2.5.4.2.13 AUD_DMIC_CTL 
Description: AUDIO ADC DMIC control 
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0x0030 ADC FIFO AF LVL(reset 0х0000) 


P j 58 j ЕТЕ ES SS ESI ДЕЛЕЛ 


Reserved 


Type 


ПЕ к та таты 


ADC1_DMIC 
1D | I | АРС DMIC . 

Reserved -Сік MOD 
a CLK_MODE 


| Type | 


Field Name Reset Description 
Value 


Pee — Dmic1 enable 
0: disable 
1: enable 
ADC DMIC EN DmicO enable 
0: disable 
1: enable 


ADC1 DMIC LR SEL Dmic1 left or right channel 
select: 


0: high for left 
1: high for right 

ADC1 DMIC CLK MODE : 0: dmic1 clock frequency is: 
6.5MHz 


1: dmic clock frequency is: 
6.5/2MHz 


2: dmic1 clock frequency is: 
6.5/3MHz 
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3: атіс1 clock frequency is: 
6.5/4MHz 


ADC_DMIC_LR_SEL [2] R/W DmicO left or right channel 
select: 
0: high for left 
1: high for right 


ADC DMIC CLK MODE [1:0] R/W 0: dmicO clock frequency is: 
6.5MHz 
1: dmicO clock frequency is: 
6.5/2MHz 
2: dmic clock frequency is: 
6.5/3MHz 
3: dmic clock frequency is: 
6.5/4MHz 


7.2.5.4.2.14 ADC1 IIS СТВІ 
Description: AUDIO ADC1 IIS CONTROL 


EREIEIEIEIEIEIEIEIEIEIEREIERCIERES 
С HN 


Type 


Е В 
ADC IO x DAC IO MO | ADC1 IO M 
. MODE RS 


L3. м 
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Field Name i Description 


ADC1 ІІБ CKGATE EN ADC1 iis dummy clock gate 


ROCI BOLK POL к=к ADCT BOLK play 


ADC1 IOWL [4:3] : 16 bit word length 
: 18 bit word length 

2: 20 bit word length 

3: 24 bit word length 


ADC1 IO MODE [2:1] R/W : iis mode 
: dsp mode 
: pcm mode 
: reserved 
ADC1 LR SEL RAN : 0: low for left channel 
1: high for right channel 
: 0: low for right channel 
1: high for left channel 


7.2.5.4.2.15 DAC SDM DC L 
Description: AUDIO DAC SDM DC Low 16 bit control 
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0x0038 DAC_SDM_DC_L(reset 0x0000) 


PPP 1 EG ESTEE RES ead ЕЛЕ E 


Reserved 


ЖЕТЕЛ БА RE ЕДЕД 


DAC SDM DC L 


Type 


Field Name Reset Description 
Value 


LN [15:0] Me DAC sdm dc parameter low 
16 bit 


7.2.5.4.2.16 DAC SDM DC H 
Description: AUDIO DAC SDM DC High 8 bit control 


0x003C DAC SDM DC Н(геѕеї 0х0000) 


IEEE ESSE EN ЕЙ ES ЕЕ ТЕ 


Reserved 


Type 
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Value 


DAC_SDM_DC_H агас DAC зат ас parameter high 
8 bit 


7.2.6 Codec Registers 


7.2.6.1 Memory Map 
AP base address: 0х4003 8600 


[wes ume [ште — |] 
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0x0044 ANA_CDC10 ANA_CDC10 


0x0080 


0x0084 


0.0080 ШІ! 


7.2.6.2 Register Description 
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7.2.6.2.1 ANA PMUO 


СИ — — ANA Pun Oooo — | мари — _ 
I [o 9o [2 [2 o [s [25 [22 T [2 [5 [9 o [5 [| 5 


reserved 


ЕГІН 


w— w 
| Reset 1:51 s] ОВ ЗА Е КЗ В БШ БЕШ ЕШ ОЕ КЗ КЕН 
В С Е В В Е СЕ Е ER ЕС 


reserved 


N 
EN 
r [w С |w | С ан |a С | e С | С ЕКШ 


ANA PMUO 


Field Name Type Reset Description 
Value 


eee: рэле no foo [Reseed — — — — — — —] 


AUDIO PA SW | [15] RW 0x0 Audio PA (Driver SPKL) power switch enable 
EN signal 
0 = disable 1 = enable 


AUDIO PA LDO | [14] RW 0x0 AUDIO LDO PA enable signal 
_EN ІЕРА SW EN-0 
0 = disable 1 = enable 
IF PA SW ЕМ = 1 
0/1 = disable 


AUDIO PA EN [13] Audio PA (Driver SPKL) enable signal 
0 = disable 1 = enable 
AUDIO_OVP_PD | [12] Audio battery over voltage protection circuit power 
down signal 
0 = power up 1 = power down 
S EN OVP LD | [11] Audio saten over voltage protection circuit LDO 
enable signal 
0 = disable 1 = enable 
AUDIO LDOCG | [10] Audio LDO CG power down signal 
EN 0 - disable 1 = enable 
AUDIO VB EN RW 0x0 Audio Core LDO Enable Signal 
0 = disable 1 = enable 
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AUDIO VBO EN |[8] RW 0x0 Audio DRV LDO Enable Signal 
0 = disable 1 = enable 


AUDIO HEADMI | [7] RW Audio Headset Micbias Enable Signal 
CBIAS EN 0 - disable 1 = enable 
AUDIO HEADMI 

C SLEEP EN 
AUDIO VB NLE |[5] 

AK PD 


Audio Headset Micbias Sleep Enable Signal 
0 = disable 1 = enable 
Audio LDO УВ/УВО prevent reverse flow back 
power down signal 
0 = power up 1 = power down 
0х0 Audio headset plug out detect enable signal 
0 = disable 1 = enable 
Audio class-G spread spectrum enable signal 
0 = disable 1 = enable 


Reserved for 2723/2721 


AUDIO PLGPD | [4] RW 
EN 
] 
] 
ma [mo | 


reserved 


0x0 
0x0 
0x0 
0x0 
0x0 
0x0 


7.2.6.2.2 ANA PMU1 
0x00000004 ANA РМО (0x00000080) ANA PMU1 


| ANAPMUD — 
БЕНЕН ЕЕЕ ЕЕЕ 
= 1 


reserved 


АМА PMU1 
Field Name Type Reset Description 
Value 
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reserved [31:16] Reserved 


AUDIO BG EN [15] Audio Reference Voltage Enable Signal 

0 = disable 1 = enable 
SUE BG IBIA | [14] Audio Ibias Enable Signal 

0 = disable 1 = enable 
AUDIO VCM EN | [13] Audio VCM Enable Signal 

0 = disable 1 = enable 
AUDIO_VCM_BU | [12] Audio VCM Buffer Enable Signal 
F EN 0 - disable 1 - enable 
oo [11] RW 0x0 Select VCMI to output enable signal 

0 = disable 1 = enable 
AUDIO VOMI FA | [10] | fast charging enable signal 
ST EN. = disable 1 = enable 
AUDIO MICBIAS Audio micbias enable signal 
-ЕМ 0 = disable 1 = enable 
AUDIO_AUXMIC RW 0x0 Audio AuxMicbias enable signal 
BIAS_EN 0 = disable 1 = enable 
AUDIO_LDOCG_ | [7] RW 0х1 Audio LDO_CG over current protection circuit 
OCP_PD power down signal 

0 = power up 1 = power down 
AUDIO_LDOCG_ RW 0x0 Audio LDO_CG Short protect function power 
SHPT_PD down signal 

0 = power up 1 = power down 
AUDIO LDOCG | [5] RW 0x0 Audio LDO_CG Short protect vth select signal 
SHPTCTL 0 = 0.42V 1 = 0.7\/ 
AUDIO LDOCG | [4] RW 0x0 Audio LDO_CG cut the divide res enable signal 
EN_CUT_RES (AUDIO_LDOCG_OCP_PD = 0) 

0 = disable 1 = enable 
AUDIO LDOCG | [3] RW 0x0 Audio LDO_CG false iload on enable signal 
EN_FAL_ILD 0 = disable 1 = enable 
AUDIO_ ты | | [2] a LDO_CG false iload current select signal 
SET_FA = 1000А 1-5тА 
AUDIO LDOCG | [1] Audio LDO CG ramp up enable signal 
RAMP EN 0 - disable 1 = enable 


AUDIO. PMUR1 ІІ [Rw [оо | Reserved for 2723/2721 


7.2.6.2.3 ANA PMU2 
0x00000008 ANA PMU2 (0x0000B400) 


|. ANA PMU2 (0x0000B400) — | ANA PMU2 | 
a ee 
О: 


reserved 


| — m 
Peel С ОС С ОС ОСЗ ОС ОС О ОСЗ ОСЗ ОС ОЕ С ОСЗ С 
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AUDIO HE 
AUDIO _| in 


ANA PMU2 


Field Name Type Reset Description 
Value 


emer ате [no [oo [Reeves — — — — — — — 


AUDIO VCM V [15:13] | RW 0x5 Audio ADC/DAC/DRV УСМ & LDO output voltage 
control bit 
000 - 2.8V 001 = 2.9V 
010 = 3.0\ 011 = 3.1V 
100 = 3.2V 101 =3.3V 
110 = 3.4V 111 2 3.6V 


AUDIO MICBIAS : RW 0x2 Audio micbias/auxmicbias output voltage control 
V bit 


(AUDIO VCM V«2:0» = 101) 

00 = 2.2V 01 = 2.6V 

10 = 2.8V 11 = 3.0V 
AUDIO_HEADMI | RW 0х2 Audio headmicbias output voltage control bit 
CBIAS V (МСМ V«2:0» = 101) 

00 = 2.2V 01 = 2.6V 

10 = 2.8V 11 = 3.0V 


еме” [ый [no [oo [nes OOOO 


7.2.6.2.4 ANA PMU3 


[сони [Амр оова | марин | 
Lo [o [3o [2s [2 T [s [25 [2 T [2 [5 [9 D [5 [ 5] 
Teme 


reserved 


| Name | ша за AUDIO PA АВ I eis v LDO_ AUDIO_LDOCG_V 


| m | w | ww | — w j 
Preset С rara О СО С С ОС О ОС ОС TE] 
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[ZR SPREADTRUM 


ANA PMUS 


SC9832 Device Specification 


Field Name Type Reset Description 
Value 


шыны” fer no [б [see 7 


AUDIO BG ! [15:14] Audio bandgap output current control bit 
00 = 150u 01 = 200и 
10 = 250u 11 = 300и 


AUDIO PA AB | | [13:11] Audio Class-AB Ibias select (SW/LDO) 
000 = 7.4/4.7 001 = 6.3/4 
010 = 5.6/3.5 011 = 5/3.1 
100 = 4.5/2.8 101 = 4.1/2.6 
110 = 3.8/2.4 111 = 3.6/2.2 


AUDIO РА ІРО | [10: 8] AUDIO LDO_PA output voltage select 
ый 000 = 2.8V 001 = 2.9V 

010 = 3.0V 0112 3.1V 

100 = 3.2V 101 = 3.3V 

110 = 3.4V 111 =3.6V 


0010 1000 = 1.6V 
0011 1100 = 1.8V 
0101 0000 = 2.0V 
0110 0100 = 2.2V 
0111 1000 = 2.4V 
1000 1100 = 2.6\ 
1010 0000 = 2.8V 
1011 0100 = 3.0V 
1100 1000 = 3.2% 


0011 0010 = 1.7V 
0100 0110 = 1.9V 
0101 1010 =2.1V 
0110 1110 = 2.3V 
1000 0010 = 2.5V 
1001 0010 = 2.7V 
1010 1010 = 2.9V 
1011 1110 = 3.1\ 
1101 0010 = 3.3V 


1101 1100 2 3.4V 


AUDIO LDOCG |[7: 0] Class-G LDO output voltage select 
V 


7.2.6.2.5 ANA PMU4 


ANA, PMUA (0x00001070) ANA. РМУ4 
| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 22 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16-. 
G ше 8 


reserved 
Type 


БЕ s eee 
_ Reset | ЕЕЕ ЕЙ КЕБЕК БН КН ЕКЕ ЕЕЕ ШЕН Н 
ЕСЕ ЕЯЕЛ ЗЕН ЛЕЛ ЛЕДЕ Roo ЕЖЕЛДЕН 


ud AUDIO VB CAL AUDIO VCM CAL AUDIO LDOPA CAL 


ПС С С О = = = 
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[ZR SPREADTRUM 


SC9832 Device Specification 


L'IEREREREEERERERERERES ER ERERERERK 


ANA PMUA4 


Field Name Type Reset Description 
Value 


eei [Dir no foo [nes — — — — — — —] 


AUDIO PMURA[2 | [15] RW 0x0 Reserved for 2723/2721 
] 


Audio class-G spread spectrum dither level select 
signal 


00 = 1.25% 01 = 2.5% 
10 = 5% 11 = 10% 


Audio LDO VB & LDO VBO output voltage 
calibration signal 


00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 = -1.2% 
10000 =0 

10010 = 1.2% 
10100 = 2.4% 
10110 =3.7% 
11000 = 4.9% 
11010 = 6.1% 
11100 = 7.3% 
11110 = 8.6% 


AUDIO VB CAL | [12: 8] 


000 = -3% 
010 = -1% 
100 =1% 
110 = 3% 


AUDIO VCM СА | [ 7: 5] 
L 


AUDIO LDOPA _ 

CAL 00000 = -9.8% 
00010 = -8.6% 
00100 = -7.4% 
00110 = -6.1% 
01000 = -4.9% 
01010 = -3.7% 
01100 = -2.5% 
01110 = -1.2% 
10000 = 0 
10010 = 1.2% 
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00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 = -4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 
10001 = 0.6% 
10011 = 1.8% 
10101 =3.1% 
10111 = 4.3% 
11001 = 5.5% 
11011 = 6.7% 
11101 = 8.0% 
11111 = 9.2% 


AUDIO УСМ output voltage calibration signal 
001 = -2% 
011=0% 
101 =2% 
111 = 4% 


Audio PA output voltage calibration signal 


00001 = -9.2% 
00011 = -8.0% 
00101 = -6.7% 
00111 = -5.5% 
01001 = -4.3% 
01011 = -3.1% 
01101 = -1.8% 
01111 = -0.6% 
10001 = 0.6% 


10011 = 1.8% 
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10100 = 2.4% 10101 = 3.1% 
10110 =3.7% 10111 = 4.3% 
11000 = 4.9% 11001 = 5.5% 


11010 = 6.1% 11011 = 6.7% 
11100 = 7.3% 11101 = 8.0% 
11110 = 8.6% 11111 = 9.2% 


7.2.6.2.6 ANA_PMU5 


0x00000014 ANA PMUS (0x0000A000) 


| ANAPMUS у, 
БЕРЕКЕ ВЕНЕ ИДЕ АКИ 
ООО 


reserved 
wef 
Rest | || 9] ee ea ees aa 
| Bi [15 14, 13 r2 | 1 / 10] 9 1 8 | 7 1 6 | 8 ја | 3 521 | 5 


i AUDIO_OVP_V AUDIO_OVP_T reserved 


| Type | 


ANA_PMU5 


Field Name Type Reset Description 
Value 


[mes ЕС [RO [oo [mew 700 


AUDIO_OVP_V ; 5:13] Audio battery over voltage protection circuit 
voltage select 
000 = 5.55 -> 5.29 001 = 5.39 -> 5.14 
010 =5.24 -> 4.99 011 = 5.08 -> 4.85 
100 = 4.93 -> 4.70 101 = 4.78 -> 4.56 
110 = 4.63 -> 4.41 111 = 4.48 -> 4.27 


EN OVP_DE | [12] Audio battery over voltage protection circuit alert 
G_EN deglitch enable signal 
0 = disable 1 = enable 


AUDIO_OVP_T [11: 9] Audio battery over a protection circuit alert 
deglitch time control signal 
000 = 0.12ms 001 = 0.25ms 
010 = 0.5ms 011 2 1ms 
100 = 2ms 101 = 4ms 
110 = 8ms 111 = 16ms 
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AUDIO OTP PD Audio over temperature protection circuit power 
down signal 


0 = power up 1 = power down 


[uses [лу [no [oo Rees O  —] 


7.2.6.2.7 ANA PMUG 
0x00000018 ANA PMUG (0x00000000) ANA PMU6 


| B | 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
| ame = SS 


reserved 


ANA PMUG 


Field Name Type Reset Description 
Value 


Tena fena [Ro bo [nese — — — — — — — 


AUDIO DRV OC |[15:12] | RW 0x0 Audio Driver over current protection circuit power 
P PD down signal 
0 = power up 1 = power down 
«3» for AOR & SPKR «2» for AOL & 
SPKL 
«1» for Earphone «0» for 
Headphone 


AUDIO DRV ОС | [11: 8] RW 0x0 Audio Driver Headphone over current protection 
PS circuit current select 
«3» for РА 02 500mA, 1 = 700mA 
«2» for Lineout 0 = 4mA, 1 = 6mA 
«1» for EAR 0 = 300mA, 1 = 450mA 
«0» for HP 02 130mA, 1 = 190mA & auto power 
down 


жеме [ий [Ro [© Reed — — — — — — —— 


7.2.6.2.8 ANA CDCO 


^ To [о [2 [5 o [ж] [25 T [2 [т [9 0 [| [зт [15] 
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Name reserved 


ОЕ ЕЕ 
| Безе | В ОЕ ШЕ ШИ ЕИ ИЕ СЗ ОЗ 5 
С Е EEEE EREA 


AUDIO_AD AUDIO_DA 


C CLK F C CLK F = 


0c о 
Reset [о [о | o| o o [о ( о | o C C G C 


ANA CDCO 


Field Name Type Reset Description 
Value 


Gp [RO [oo [Reena | 

AUDIO ADC CL | [15] RW 0x0 Audio ADC clock input enable signal 

K EN 0 - disable 1 = enable 

AUDIO ADC CL | [14] RW 0x0 Audio ADC clock reset enable signal 

K RST 0 - disable 1 - enable 

AUDIO АРС CL | [13:12] | RW 0x0 Audio ADC clock frequency select 

K_F 00 = 6.5MHz 01/11 = 3.25MHz 
10 = 1ЗМН2 

AUDIO DAC CL | [11] RW 0x0 Audio DAC clock input enable signal 

K EN 0 - disable 1 - enable 

AUDIO DAC CL | [10: 9] RW 0x0 Audio DAC clock frequency select 

KF 00 - 6.5MHz 01/11 = 3.25MHz 
10 = 1ЗМН2 

AUDIO DRV CL RW 0x0 Audio DRV clock input enable signal 

K EN 0 - disable 1 - enable 


[mew [тй so os [неш — — — — —— —] 


7.2.6.2.9 ANA CDC1 


Ten [o [9o [3 [25 [7 79 [25 [4 [5 [2 [7 [ 9 e [ v [| 


reserved 


ЕИ 7] 
LTXNSEREREREREREREREREREREREREREREN 
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AUDIO AD | AUDIO AD 2. AUDIO_AD 
PGAL_BYP PGAL_EN = PGAR_EN 


ANA_CDC1 


Field Name Type Reset Description 
Value 


Tena — [mus no foo ЕСО 


AUDIO_ADPGAL | [15:14] | RW 0х0 Audio ADC PGAL bypass select signal 

_BYP 00 = normal input 01 = ADC 
PGAL1 to ADCL 
10 = HEADMIC to ADCL 11 = All 
disconnected 

AUDIO ADPGAL | [13:12] | RW 0x0 Audio ADC PGAL bypass select signal 

_ЕМ 00 = PGAL disable 01 = ADC 
PGAL1 enable 
10 = ADC PGAL2 enable 11 = ADC PGAL1 
& PGAL2 enable 

AUDIO_ADPGAR | [11:10] | RW 0х0 Audio ADC PGAR bypass select signal 

_BYP 00 = normal input 01 = ADC 
PGAR1 їо ADCR 
10 = HEADMIC to ADCR 11 = АП 
disconnected 


AUDIO_ADPGAR RW 0х0 Audio ADC PGAR bypass select signal 
_EN 00 = PGAR disable 01 = ADC 
PGAR1 enable 
10 = ADC PGAR2 enable 11 = ADC 
PGAR1 & PGAR2 enable 
АЦО. АРС IBU | [ 7] Audio PGA & ADC Ibias power down signal 
0 = power up 1 = power down 
АШ s ADC_VR Audio ADC VREF increasing by 1.5 times enable 
signal 
0 = disable 1 = enable 
AUDIO ADCL P | [5] Audio ADCL power down signal 
D 0 = power up 1 = power down 
ee [ 4] RW 0x0 Audio ADCL reset enable signal 
0 = disable 1 = enable 
ee ADCR P | [3] Audio ADCR power down signal 
0 = power up 1 = power down 


Spreadtrum Communications, Inc., Confidential and Proprietary 1172 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GY SPREADTRUM SC9832 Device Specification 


AUDIO_ADCR_R | [2] RW 0x0 Audio ADCR reset enable signal 
ST 


0 = disable 1 = enable 


AUDIO FM REC | [1] RW 0x0 Audio ADC AIL+AIR record, with Headphone 
. EN stereo play back enable signal 
0 = disable 1 = enable 


[wee — m mo [oo [юе — —  — — — —] 


7.2.6.2.10 ANA CDC2 
0x00000024 ANA CDC2 (0x00000040) ANA CDC2 


| Bit_| 31 | 30 | 20 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 49 | v8 | 17 | 16 | 


reserved 
Type 


w m ОО Е ОО 
| "eset ШШШ ИЕ АВ ЗАЗ И ОВ ОЗ И ВОИ ОВ Е ВИ 
Е ron Rd ВС ad В СВ E С ВБ Е ВЕ ЕСС 


AUDIO_DA 
C_DCRMV á reserved 
S 


ANA_CDC2 


Field Name Type Reset Description 
Value 


Tena — mus no foo аа 


AUDIO DACL E | [15] RW 0х0 Audio DACL enable signal 
N 0 = disable 1 = enable 
AUDIO DACR E | [14] RW 0х0 Audio DACR enable signal 
N 0 = disable 1 = enable 


ee [13] RW 0x0 Audio DAC VBUF current select signal 
0 = 650u 1 = 450и 
AUDIO DAC DC | [12] Audio DAC DC remove enable signal 
RMV EN 0 - disable 1 - enable 
SMS DAC DOC | [11:10] Audio DAC DC remove select signal 
vs 00 = fast 01 = medium 
10 = slow 11 = very slow 


AUDIO DRV SO ІІМ АМ [оо | Audio DRV soft start enable signal 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1173 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9832 Device Specification 


FT EN 0 = disable 1 = enable 


AUDIO_HPL_EN RW 0х0 Audio Driver HPL output enable 
0 = disable 1 = enable 

AUDIO HPR EN |[7] RW 0x0 Audio Driver HPR output enable 
0 = disable 1 = enable 


AUDIO DIFF. EN RW 0х1 Audio Headphone Driver differential output 
enable 
0 = disable 1 = enable 


AUDIO_EAR_EN | [5] RW 0х0 Audio Driver EARP/EARN output enable 

0 = disable 1 = enable 
AUDIO AOL EN | [4] RW 0x0 Audio Driver Lineout output enable 

0 = disable 1 = enable 
AUDIO AOR EN | [3] RW 0x0 Audio Driver LineoutR output enable 

0 = disable 1 = enable 


жеме [=й [mo foo [неш — — | 


7.2.6.2.11 ANA CDC3 


| Bt [st | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | zt | 20 | 19 | 18| 17 | 16) 
| Мате | reserved 


ОЕ ЕЕ 
Eee И О АЗ ОСЗ RC ЕВ СЗ ВЕ 
LEER Rs d Et Hi Eu ЕСС ЕЕ ВЕ Е in AU ЕН 


AUDIO CG CHP AUDIO CG 
OSC .LPW 


L 
Tipe [mpm m [ow ІІ 9 | = С [aw С En | 


ANA CDC3 


Field Name Type Reset Description 
Value 


peu [meu] e [mew 


Ер CG REF = Class-G Driver IREF enable control 
0 = disable 1 = enable 
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AUDIO Са СНР Class-G Driver Charge-Pump enable control 
_EN 0 = disable 1 = enable 


Е CG_HPL | [13] Class-G Driver Left Channel enable 
0 = disable 1 = enable 
таа са НРА | [12] Class-G Driver Right Channel enable 
0 = disable 1 = enable 
AUDIO CG_HP_ | [11] Audio Class-G Driver differential output enable 
DIFF_EN 0 = disable 1 = enable 


AUDIO CG_CHP | [10] RW 0x0 Class-G Driver Charge-Pump Oscillator clock 
СІК SEL select 
0 = inner osc 1 = outside clock in 


AUDIO CG_CHP | [9:7] RW 0x0 Class-G Driver Charge-Pump Oscillator 
_OSC Frequency Control 
000 = 280kHz 001 = 520kHz 
010 = 750kHz 011 = 960kHz 
100 = 1.18MHz 101 = 1.38MHz 
110 = 1.95MHz 111 = Disable 


AUDIO CG_LPW | [6:5] RW 0x0 Class-G Driver Low Power Option 

00 = disable 01 = 75% power 

10 = 50% power 11 = 25% power 
ODE CG_CHP | [ 4] А С Charge pump working mode 

= low power mode 1 = normal mode 

AUDIO CG HP |[3] ә, С Driver working mode 
MODE = normal mode 1 = driver match mode 
AUDIO CG НРС | [2] Class-G calibration enable control 
AL EN 0 - disable 1 = enable 
AUDIO Са НРС | [1] RW 0x0 Class-G calibration stop enable control 
ALSTP_EN 0 = disable 1 = enable 


кеме [у mo foo СООО 


7.2.6.2.12 ANA_CDC4 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
эе ew 


Туре 


AUDIO_PA п š AUDIO_PA 
.DTRI F _SS_F 


AUDIO_PA_SS_T 
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D [ow] Dm Im Im Im DR D [aw] m TIRES] 
Peset [о [o ja] o ооо [о о јо [о {оо о [оо 


ANA_CDC4 


Field Name Type Reset Description 
Value 


ООО ЕЕ [Ro [oo ЕО 


AUDIO PA D E [15] RW 0x0 Audio PA class-D mode enable signal 
N 0 - disable 1 = enable 


AUDIO_PA_DTRI | [14:13] Audio PA class-D mode Switching frequency 


select 
AUDIO PA DEMI | [12] 
_ЕМ 


00 = 300kHz 01 = 590КН2 
10 = 870kHz 11 = 1MHz 

AUDIO_PA_SWO 

CP_PD 


Audio PA class-D mode reduce EMI enable signal 
0 = disable 1 = enable 

Audio PA (Driver SPKL/SPKR) power switch 
over current protection power down signal 

0 = power up 1 = power down 

AUDIO LDO PA/LDO SPKR over current 
protection circuit power down signal 

0 = power up 1 = power down 


AUDIO PA LDO 
OCP PD 


AUDIO PA SS 
E 


| 
| 
| PA 55. RW 0х0 
М 
AUDIO PA SS. RW 0x0 Audio PA class-D mode spread spectrum reset 
RST signal 
0 = disable 1 = enable 
AUDIO_PA_SS F | [7: 6] 
i 


Audio PA class-D mode spread spectrum enable 
signal 


0 = disable 1 = enable 


01 9%/4.7%/2.3%/1.2% 

10- 22%/ 11%/5.5%/2.7% 

11- 47%/ 23%/ 12%/ 6% 

Audio РА class-D mode spread spectrum 32k 
dither clock select signal 

0 = disable 1 = enable 


Audio PA class-D mode spread spectrum dither 
AUDIO PA SS 3 
2K EN 


level select signal 
AUDIO РА SS T | [4:2] 


when PA DTHRI Ғ<1:0> = 00/01/10/11 
AUDIO DRV ST |[1 
OP EN 


00 = 3.2%/1.6%/0.8%/0.4% 
Audio РА class-D mode spread spectrum dither 
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clock divider select signal 

000 = 1 001 = 1/2 
010 = 1/4 011 = 1/8 

100 = 1/16 101 = 1/32 

110 = 1/64 111 = 1/128 


Audio Driver stop output enable signal 


1] 
0] 
] 
] 


0 = disable 1 = enable 
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eseve [tol (ғо [oo [мее  — 


7.2.6.2.13 ANA CDC5 
0x00000030 ANA CDC5 (0x00000000) ANA CDC5 


| Bw | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 16 | 17 |16, 


reserved 


reserved 


ANA_CDC5 


Field Name Type Reset Description 
Value 


э [no oo Rem 71 
AUDIO_SMICR [15] RW 0x0 MIC to Audio ADCR enable signal 
0 = disable 1 = enable 
AUDIO SAUXMI [14] RW 0x0 AUXMIC to Audio ADCR enable signal 
CR 0 - disable 1 - enable 
AUDIO SHEADM | [13] RW 0x0 HEADMIC to Audio ADCR enable signal 
ICR 0 - disable 1 - enable 
AUDIO SAILR [12] RW 0x0 AIL to Audio ADCR enable signal 
0 = disable 1 = enable 


AUDIO_SAIRR [11] RW 0x0 AIR to Audio ADCR enable signal 

0 = disable 1 = enable 
AUDIO_SMICL [10] RW 0x0 MIC to Audio ADCL enable signal 

0 = disable 1 = enable 
AUDIO_SAUXMI RW 0х0 AUXMIC to Audio ADCL enable signal 
CL 0 = disable 1 = enable 
co RW 0х0 HEADMIC to Audio ADCL enable signal 

0 = disable 1 =enable 
AUDIO SAILL [ 7] AIL to Audio ADCL enable signal 

0 = disable 1 = enable 
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AUDIO SAIRL [ 6] RW 0x0 AIR to Audio ADCL enable signal 
0 = disable 1 = enable 


жеме [ый [no [oo СООО 


7.2.6.2.14 ANA_CDC6 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
[ene [TD m ЕЕЕ 


reserved 
Type 


| pit [15 та [яз [12 зо [о [ет е5 [азго 
АЦ АЦ АЦ АЦ АЦ АЦ АЦ АЦ 


reserved 


L L L L R 


ANA_CDC6 


Field Name Type Reset Description 
Value 


p [Ro oo Reewi — | 
AUDIO SADCLA | [15] RW 0х0 Audio ADC PGAL BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SADCRA | [14] RW 0х0 Audio ADC PGAR BUF to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO_SDACLA | [13] RW 0x0 Audio DACL to AOL enable signal 
OL 0 = disable 1 = enable 


AUDIO_SDACRA | [12] RW 0х0 Audio DACR to AOL enable signal 
OL 0 = disable 1 = enable 
AUDIO SADCLA | [11] RW 0x0 Audio ADC PGAL BUF to AOR enable signal 
OR 0 = disable 1 = enable 
AUDIO_SADCRA | [10] RW 0х0 Audio ADC PGAR BUF to AOR enable signal 
OR 0 = disable 1 = enable 
Ar RW 0x0 Audio DACL to AOR enable signal 

0 = disable 1 = enable 
Ae SDACRA Audio DACR to AOR enable signal 

0 = disable 1 =enable 
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eseve [tz [no [oo [Red —_  — 


7.2.6.2.15 ANA CDC7 


0x00000038 ANA СГС? (0x00000000) ANA CDC7 


| BM | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 7 |16, 


reserved 


reserved 


ANA СОСТ? 


Field Name Type Reset Description 
Value 


ай [RO oo [Re —  — 
AUDIO SADCLE | [15] RW 0х0 Audio ADCL to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SADCRE | [14] RW 0х0 Audio ADCR to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SDACLE | [13] RW 0x0 Audio DACL to EAR enable signal 
AR 0 = disable 1 = enable 
AUDIO_SDACRE | [12] RW 0x0 Audio DACR to EAR enable signal 
AR 0 = disable 1 = enable 


AUDIO_SCGHPL | [11] RW 0x0 Audio HPL to CGL enable signal 

0 = disable 1 = enable 
AUDIO_SCGHPR | [10] RW 0x0 Audio HPR to CGR enable signal 

0 = disable 1 = enable 
AUDIO_SADCLP RW 0x0 Audio ADC PGAL BUF to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO_SADCRP RW 0х0 Audio ADC PGAR BUF to HPL enable signal 
HPL 0 = disable 1 = enable 
AUDIO SDACLP | [7] Audio DACL to HPL enable signal 
HPL 0 = disable 1 = enable 
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AUDIO SDACRP | [6] RW 0x0 Audio DACR to HPL enable signal 
HPL 0 - disable 1 = enable 


AUDIO SADCLN | [5] RW 0х0 Audio ADC PGAL BUF to HPR enable signal 
HPR 0 = disable 1 = enable 
AUDIO SADCRP | [4] RW 0х0 Audio ADC PGAR BUF to HPR enable signal 
HPR 0 = disable 1 = enable 


AUDIO SDACLN | [3] RW 0x0 Audio DACL to HPR enable signal 
HPR 0 = disable 1 = enable 
AUDIO SDACRP | [ 2] RW 0x0 Audio DACR to HPR enable signal 
HPR 0 = disable 1 = enable 


жеме [ий [no [oo СООО 


7.2.6.2.16 ANA_CDC8 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕ 
— ОЛЕНИ 


reserved 


AUDIO_PM | AUDIO_PA ш РН 


| Туре | 


АМА_СОС8 


Field Мате Туре Reset Description 
Value 


ООО ЕДЕ [Ro [oo ООО 


AUDIO_PMIC [15:14] | RW 0х0 MIC to ADC PGA input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(бав) 
10 = 5kOhm (12аВ) 11 = 2.5kOhm 
(18dB) 


AUDIO PAUX [13:12] | RW 0x0 AUXMIC to ADC PGA input resistor select 
00 = 20kOhm (0аВ) 01 = 10kOhm 
(6dB) 
10 = 5kOhm (12аВ) 11 2 2.5kOhm 
(18dB) 


AUDIO PHEAD [11:10] HEADMIC to ADC PGA input resistor select 
00 = 20kOhm (0ав) 01 = 10kOhm 
(бав) 
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10 = 5kOhm (12dB) 11 = 2.5kOhm 
(18dB) 


AUDIO PLI RW 0x0 AIL/AIR to ADC РСА input resistor select 
00 = 20kOhm (0dB) 01 = 10kOhm 
(баВ) 
10 = 5kOhm (12dB) 11 = 2.5kOhm 
(18dB) 


"еме [ху [no И ЕО 


7.2.6.2.17 ANA_CDC9 
0x00000040 ANA_CDC9 (0х00002080) ANA_CDC9 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 
tne w SS 


reserved 


AUDIO_ADPGAL_G reserved 


Ш mw Eom] 


ANA CDC9 


Field Name Type Reset Description 
Value 


[meu [eu] e [Reeves — 


i-e ADPGAR Tm 10] Audio ADC PGAR Gain control 
G<5:3>=000, G<2:0>= 
000 = -6.0dB 001 = -5.25dB 010 = 
-4.5db 011 = -3.75dB 
100 = -3.0dB 101 = -2.25dB 110 = 
-1.5ав 111 = -0.75dB 
G<5:3>=001, G<2:0>= 
000 = 0.0dB 001 = 0.75dB 010 = 
1.5dB 011 = 2.25dB 
100 = 3.0dB 101 2 3.75dB 110 = 
4.5dB 111 = 5.25аВ 
G<5:3>=010, G<2:0>= 
000 = 6.0dB 001 = 6.75dB 010 = 7.5dB 
011 = 8.25dB 
100 = 9.0dB 101 2 9.75dB 110 = 
10.5498 111-11.25аВ 
G<5:3>=011, G<2:0>= 
000 = 12.0dB 001212.75dB 010 = 
13.5498 011 = 14.25dB 
100 = 15.0dB 101 = 15.7598 110 = 
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16.5dB 111=17.25dB 
G<5:3>=100, G<2:0>= 


000 = 18.0dB 001 = 18.75dB 
19.5аВ 011 = 20.25dB 


100 = 21.0dB 101 = 21.75dB 
22.5ав 111 = 23.25dB 


G<5:3>=101, G<2:0>= 


000 = 24.0dB 001 = 24.75dB 
25.5dB 011 =26.25dB 


100 = 27.0dB 101 = 27.75dB 
28.5dB 111 = 29.25ав 


G<5:3>=110, G<2:0>= 


000 = 30.0dB 001 = 30.75dB 
31.5dB 011 = 32.25dB 


100 = 33.0dB 101 = 33.75dB 
34.5dB 111 =35.25dB 


G<5:3>=111, G<2:0>= 


001 = 36.0dB 001 = 36.75dB 
37.5аВ 100 = 38.25dB 


100 = 39.0dB 101 = 39.7508 
40.5dB — 111 = 41.25dB 

AUDIO ADPGAL | [9:4] | RW Audio АРС PGAR Gain control 

_@ G<5:3>=000, G<2:0>= 
000 = -6.0dB 001 = -5.25dB 010 = 
-4.5db 011 = -3.75dB 
100 = -3.0dB 101 = -2.25dB 110 = 
-1.5dB 111 = -0.75dB 


G<5:3>=001, G<2:0>= 


000 = 0.0dB 001 = 0.75dB 010 = 
1.Бав 011 = 2.25dB 


100 = 3.0dB 101 = 3.75dB 110 = 
4.5dB 111 = 5.25dB 


G<5:3>=010, G<2:0>= 


000 = 6.0dB 001 = 6.75dB 010 = 7.5dB 
011 = 8.25dB 


100 = 9.0dB 101 2 9.75dB 110 = 
10.598 111=11.25dB 


G<5:3>=011, G<2:0>= 


000 = 12.0dB 001 = 12.75аВ 010 = 
13.5dB 011 = 14.2508 


100 = 15.0dB 101 = 15.75аВ 110 = 
16.5dB 111=17.25dB 


G<5:3>=100, G<2:0>= 


000 = 18.0dB 001 = 18.75аВ 010 = 
19.5dB 011 = 20.25dB 


100 = 21.0dB 101 =21.75dB 110 = 
22.5ав 111 = 23.25dB 


G<5:3>=101, G<2:0>= 


000 = 24.0dB 001 = 24.75аВ 010 = 
25.5dB 011 =26.25dB 


100 = 27.0dB 101 =27.75dB 110 = 
28.5dB 111 = 29.25ав 


G<5:3>=110, G<2:0>= 


000 = 30.0dB 001 = 30.75аВ 010 = 
31.5dB 011 = 32.25dB 
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100 = 33.0dB 101 = 33.75аВ 110 = 
34.5dB 111 = 35.25ав 


G<5:3>=111, G<2:0>= 
001 = 36.0dB 001 = 36.7598 010 = 
В 


37.5аВ 100 = 38.254 


100 = 39.0dB 101 = 39.75аВ 110 = 
40.5dB 111 = 41.25dB 


“еме” [two [no [oo [nes OOOO 


7.2.6.2.18 ANA_CDC10 


ШІШЕЛЕЛЕЛЕІЕДЕЛЕЛЕЛЕЛЕНЕЛЕЛЕСЕЛЕЛЕ 


reserved 
Туро ӛң Цҙ): 
| ви |15)|14|13|12|11|10|9|8|7|6)|5|4|3|2|1|0, 
| Мате | AUDIO_DACL_G AUDIO_DACR_G reserved 
уе ми | =w |) | 


ANA_CDC10 


Field Name Type Reset Description 
Value 


ewe: — [mus no И ЕО 


AUDIO_DACL_G | [15:13] | RW 0х7 Audio DACL PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 =-1dB 
110 = -0.5dB 111 = 0dB 


AUDIO DACR G | [12:10] | RW 0х7 Audio DACR PGA Gain control 
000 = mute 001 = -3dB 
010 = -2.5dB 011 = -2dB 
100 = -1.5dB 101 = -1ав 
110 = -0.5ав 111 = 0dB 


кеме [ий [mo [oo СООО 


7.2.6.2.19 ANA_CDC11 


Ten To [so] ==] or [5 25 [аз [аз [е [т [в [лә [в [зт [15] 


\1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1183 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


[ZI SPREADTRUM 


SC9832 Device Specification 


Name reserved 


AUDIO AOL G AUDIO AOR G 


reserved 


mua ER CR REC REC ВЕ ЕС В 


АМА_СОС11 


Field Name Type Reset Description 
Value 


eme: [Dir no И ЕО 


AUDIO АОЕ@ | [15:12] 


AUDIO АОВ G | [11:8] 


[uses [хий [RO oo eee —  - — 


1184 of 1554 


V1.0 


Audio Driver Lineout left channel PGA Gain 
control: 


0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 = 6dB 


The table below is used to illustrate the pga gain 
before audio PA. For audio PA has ЗаВ fixed дат 


after the PGA 
0000 = mute 
0010 = -27dB 
0100 = -21dB 
0110 = -15dB 
1000 = -9dB 
1010 = -3dB 
1100 = 3dB 
1110 = 9dB 


Audio Driver lineout right channel PGA Gain 


control 

0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 = 6dB 


Spreadtrum Communications, Inc., Confidential and Proprietary 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -159В 
1001 = -9dB 
1011 = -Зав 
1101 - 3dB 
1111 = 9dB 


0001 = -30dB 
0011 = -24dB 
0101 = -18dB 
0111 = -12dB 

1001 = -6dB 

1011 = 0dB 

1101 = бав 

1111 = 12dB 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -159В 
1001 = -9dB 
1011 = -3dB 
1101 = 3dB 
1111 = 9dB 
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[ZI SPREADTRUM 


7.2.6.2.20 ANA CDC12 


Cen [o [so] [25 o [s [25 [29 [2 [т [ж [лә [в [зт [15] 


reserved 


SC9832 Device Specification 


| e че та [аз s м [о [a Pv je s з 211 [о 


AUDIO EAR G AUDIO HPL G AUDIO HPR G reserved 


ANA CDC12 


Field Name Type Reset Description 
Value 


ewe: ЕЕ no [oo [Reseed — — — — — — —] 


AUDIO EAR G [15:12] | RW 0x0 Audio Driver EARP/EARN PGA Gain control 

0000 2 mute 0001 = -33dB 
0010 = -30dB 0011 = -27dB 
0100 = -24dB 0101 = -21ав 
0110 = -18dB 0111 = -15dB 
1000 = -12dB 1001 = -9dB 

1010 = -6dB 1011 = -3dB 
1100 = 0dB 1101 = Зав 
1110 = 6ав 1111 = 9ав 


AUDIO HPL G | [11:8] 
Е 


[wes [э [no [oo [нее — — — ——  — — —] 
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Audio Driver HPL PGA Gain control 


0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 = 6dB 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
1011 = -3dB 
1101 = Зав 
1111 = 9ав 


Audio Driver HPR РСА Gain control 


0000 = mute 
0010 = -30dB 
0100 = -24dB 
0110 = -18dB 
1000 = -12dB 
1010 = -6dB 
1100 = 0dB 
1110 = 6dB 


0001 = -33dB 
0011 = -27dB 
0101 = -21dB 
0111 = -15dB 
1001 = -9dB 
1011 = -3dB 
1101 = Зав 
1111 = 9ав 
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7.2.6.2.21 ANA_CDC13 


Cen [o [о [9 [2 o [s [25 [аз [2 [т [ж [лә [в [зт [15] 
Teme 


reserved 


AUDIO_CG_HPL_G reserved 


ca RE ЕГ СИ А ВЕ EC REOR 8 ВЕ ВЕН Е 


w m И 


ANA_CDC13 


Field Name Type Reset Description 
Value 


oa Е [RO [б ОИ 


ее CG_HPL = 7 OxCF Audio Class-G Headphone РА left channel Gain 

control 

G<5:3>=000, G<2:0>= 

000 = -Inf 001 = -27dB 010 = 

-24db 011 = -21ав 

Ене 101 = -15ав 110 = 
дав 111 2 -9dB 

— 3>=001, G<2:0>= 

000 = -8.5dB 001 =  -8dB 010 = 

-7.5ав 011 = -7dB 

100 = -6.5ав 101 = -6dB 110 = 

-5.5dB 1112 -5dB 

G<5:3>=010, G<2:0>= 

000 = -4.5dB 001 = -4dB 010 = 

-3.5dB 011= -3dB 

100 = -2.5dB 101 = -2dB 110 = 

-1.5ав 111 = -1dB 

G<5:3>=011, G<2:0>= 

000 = -0.5dB 001 = OdB 010 = 

0.5dB 0112  1dB 

100 = 1.5dB 101 = дав 110- 

2.5dB 1112 Зав 

G<5:3>=100, G<2:0>= 

000 = 3.5dB 001 = 4dB 010 = 

4.5dB 0112  5dB 

100 = 5.5dB 101 = бав 110- 

6.5dB 1112 7dB 

G<5:3>=101, G<2:0>= 

000 = 7.5dB 001 = 8dB 010 = 
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100- 9.5dB 101 = 10dB 110 = 
10.5ав 

@<5:0>=101,110 - 111,111 => 10.5dB 
Audio Class-G Headphone PA left channel Gain 
control 

000 = -0.84dB 001 = -0.72dB 010 = 
-0.6dB 011 = -0.49dB 

100 = -0.37dB 101 = -0.25dB 110 = 
-0.13dB 111= OdB 


"еме [ый [no [oo [nes —  — — — — —] 


7.2.6.2.22 ANA CDC14 


Ten [o [9o [3 [25 [7 29 25 [2 [7 [2 [7 [ж [з [зв] [в 


reserved 


5 aaa 
| "eset И ЕШ В ОЗ EON TR С t O IO D БН 
uu ЕО fas LE CORR ВЕ ВЕ e МС EO 
[Name | Аросанта И 


AUDIO_CG_HPR_G reserved 


OO | | — 1 
LER ШИЕ 72! een On 


ANA_CDC14 


Field Name Type Reset Description 
Value 


киш БЕЛ so oo [mens 7] 


795 CG НРА Tm 7] OxCF Audio Class-G Headphone PA left channel Gain 
control 
G<5:3>=000, G<2:0>= 
000 = -Inf 001 = -27dB 010 = 
-24db 011 =-21dB 
100 = -18dB 101 = -15dB 110 = 
-12dB 111 = -9dB 
G<5:3>=001, G<2:0>= 
000 = -8.5dB 001= -8dB 010 = 
-7.5dB 011= -7dB 
100 = -6.5dB 101= -6dB 110= 
-5.5dB 111= -5dB 
G<5:3>=010, G<2:0>= 
000 = -4.5dB 001 = -4dB 010 = 
-3.5dB 011= -3dB 
100 = -2.5dB 101 =  -2dB 110= 
-1.5dB 111- -1ав 
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G<5:3>=011, G<2:0>= 

000 = -0.5dB 001 = OdB 010 = 
0.5dB 011=  1dB 

100= 1.5dB 101 = 2dB 110 = 
2.5ав 111 = Зав 

G<5:3>=100, G<2:0>= 

000 = 3.5dB 001 = 4dB 010 = 
4.5dB 0112  5dB 

100 = 5.5dB 101 = 6dB 110 = 
6.5dB 111= 7dB 

G<5:3>=101, G<2:0>= 

000 = 7.5dB 001 = 8dB 010 = 
8.5dB 011=  9dB 

100= 9.5dB 101= 10dB 110 = 
10.5ав 

@<5:0>=101,110 - 111,111 => 10.5dB 
Audio Class-G Headphone PA left channel Gain 
control 

000 = -0.84dB 001 = -0.72dB 010 = 
-0.6dB 011 = -0.49dB 

100 = -0.37dB 101 = -0.25dB 110 = 
-0.13dB 111= OdB 


[wed [ей [so os [еш O — — — — —] 


7.2.6.2.23 ANA CDC15 


Cn [o [so] [2 o [s [25 ЕЕ [2 [т [ж [лә [в [зт [15] 


reserved 


w w 
_ Reset ШШШ Е ЕКО О И ЕЕЕ И SN ВИ 
ЕСИ ОБЕ ЕС ВЕ Е ВБ Е ЕЛ EIE CN 


reserved 


ANA_CDC15 
Field Name Type Reset Description 
Value 
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reserved [31:16] Reserved 


AUDIO NG EN [15] NG enable control 

0 = disable 1 = enable 
EN RH NG DA | [14] Ма DA enable control 

0 = disable 1 = enable 
EO eH Ма PA | [13] МО PA enable control 

0 = disable 1 = enable 
AUDIO Ма CG | [12] NG CG LPW enable control 
LPW. EN 0 = disable 1 = enable 


ey ree [11] RW 0x0 Audio Class-G DRE function enable control 
0 = disable 1 = enable 
AUDIO _ E DRE | [10] Ms Class-G DRE function HYS enable control 
_HYS_ = disable 1 = enable 
Е CG РОР Audio Class-G depop function enable control 
0 = disable 1 = enable 
AUDIO CG POP Audio Class-G depop function HYS enable control 
-НҮ5 EN 0 - disable 1 = enable 


[wee [лу [no [oo [юе — — —  — 1 


7.2.6.2.24 ANA CDC16 
0x0000005C ANA CDC16 (0x00000018) ANA CDC16 


Br 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
| ame ООО 


reserved 


d AUDIO POP CHG S EN AUDIO POP T 


| Туре | 


| w енсе ШШ 
Rebbe Pb eet Tm о _ 


ANA_CDC16 


Field Name Type Reset Description 
Value 
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reserved [31:16] Reserved 


we POP_CH | [15: 8] Audio HP pop-noise reductoin charge velocity 
oe signal 00000000 = auto 00000001 
00000010 = 2x 00000100 = 4x 
00001000 = 8x 00010000 = 16x 
00100000 = 32x 01000000 = 64x 
10000000 = 128x 


AUDIO POP EN | [7:6] Audio HP pop noise reduction enable signal 
00 = disable 01 = enable 
charge 
10 = enable discharge 11 = hold mode 


AUDIO POP T [5:3] Audio HP pop noise reduction enable signal 
000 = 0.12ms 001 = 0.25т5 
010 = 0.5ms 011 = 1ms 
100 = 2т$ 101 =4ms 
110 = 8ms 111 2 16ms 
[ 2] 


AUDIO POP CH |[2 Audio HP pop-noise reductoin charge resistor 
GR PD. mode power down signal 


0 = power up 1 = power down 
AUDIO POP SO | [1] Audio HP pop-noise reductoin charge soft control 
FTCHG EN enable signal 

0 = disable 1 = enable 


ІСІ [9 


7.2.6.2.25 АМА_СОС17 
0х00000060 ANA_CDC17 (0х00000000) АМА_СОС17 


| Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 19 | 16 | 17 | 16 | 
name дҺҙ 2 | 


reserved 


AUDIO_PO 


P CHG V reserved 


Type 


ANA CDC17 


Field Name Type Reset Description 
Value 


Leser a С oo [Reeves — — — — — 
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AUDIO POP CH | [15:14] | RW 0x0 Audio HP pop-noise reductoin charge residual 
G V voltage control signal 

00 = 0.5mV 01 = 1mV 

10 = 2mV 11-4ту 


"еме usw [RO o9 [юе —  — — — —] 


7.2.6.2.26 ANA CDC18 


Ten [o [9o [3 [25 [7 [29 2 [2 [5 [2 [7 [9 e [ v [| 
[ene [TD em j] 


Е SS 
Peset И ЕШ ИЕ С И И И dps TE ИЕ ИЕ ИИ 
ви че (та [аз |2 а зо [о [ет [е 15 [аз [211 [о | 


AUDIO_CG_HPL_DCVI AUDIO CG HPR DCVI 


ese С С Е Е С С ОС С С ИС С С С ЗС 


reserved 


ANA_CDC18 


Field Name Type Reset Description 
Value 


UT са HPL | [15: 8] LIRE [шо [Sn GoGo erin | Audio Class-G calibration left channel input 
AUDIO_CG_HPR al | Audio Class-G calibration right channel input 
_DCVI 


7.2.6.2.27 ANA_HDTO 


C [o [9o [5 [25 7 29 5 [4 [9 [2 [7 [9 o | [ v [6 
ruw—w—rFrswrr 


reserved 


| Bi [|15|12) 13 12 | 11 | 10 9 | 8 17 | 6 5 8 | 4 53 j 2 | 1 | 0 
AU AU AU 


AUDIO HE 
AUDIO V2ADC SEL AD INS V єн AUDIO_HEAD_SBUT 


AUDIO_HE 


AD_SDET 
REF -5 
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| Tye Jew | w [m БЕГЕН ЕСІ cw | mw | 
[Reset | c | o [о [ооо | о [о о [оо о 1 WE 


7.2.6.2.28 АМА_НОТО 


Field Name Type Reset Description 
Value 


киш С [RO [б mene 7 


а vaia V2ADC . = Audio signal input to AuxADC enable signal 
0 = disable 1 = enable 


AUDIO V2ADC . RW Audio signal input to AuxADC select 

SEL 0000 - disable 0001 = 
HEADMIC_IN 
0010 = GND_ DET 0011 = 
HEADSET_L_INT 
0100 = HEAD DRO L 0101 = VDDVB 
0110 = VDDAO 0111 = 
VDDPA 
1000 = CPVDD 1001 = 
MICBIAS 
1010 = AUXMICBIAS 1011 = 
HEADMICBIAS 


AUDIO_HEAD_IN Head microphone insert detect circuit power down 
S_PD signal 


0 = power up 1 = power down 


AUDIO_HEAD_IN Head microphone insert detect circuit vref voltage 
S_VREF select signal (VDDIO=2.8V) 


00 = 2.7V 01 = 2.5% 

10 = 2.3V 11 =2.1\ 
AUDIO HEADDE Audio head microphone detect circuit power down 
TECT PD signal 

0 = power up 1 = power down 
AUDIO HEAD S : Audio headset insert detect voltage select signal 
DET (VDDIO=2.8V) 

00 = 2.7V 01 = 2.5V 

10 = 2.3V 11 =2.1\ 
AUDIO_HEAD_S Audio head microphone button pressed detect 
BUT voltage select signal (VDDIO=2.8V) 

0000 = 1.0V 0001 = 0.95V 

0010 = 0.9V 0011 = 0.85V 

0100 = 0.8V 0101 = 0.75V 

0110 = 0.7\/ 0111 = 0.65V 

1000 = 0.6У 1001 = 0.55V 

1010 = 0.5V 1011 2 0.45V 

1100 = 0.4V 1101/1110/1111 = 
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forbidden 


forbidden 
“еме” [у mo [oo [ne ООО 


7.2.6.2.29 ANA_HDT1 


0x0000006C ANA_HDT1 (0x00000300) ANA_HDT1 


| Bit_| 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 
Nm 222 4 


reserved 


— НА 
| Безе 1:15 А Е И ШШЕН И И О ОЗ Е 
ЕСІНЕ ЕВ В С ЕС Е ЕЕ Е ЕЕ 


аз AUDIO_HE | AUDIO_HE reserved 
AD_APP_G | AD_APP_P 


АМА_НОТ1 


Field Мате Туре Reset Description 
Value 


AUDIO_GND_DE = Audio a pull up power down signal 
T_PU_PD 0 = power up 1 = power down 
AUDIO HEAD L _ | [14] RW 0x0 Audio Head_L_INT pull up power down signal 
_INT_PU_PD 0 = power up 1 = power down 


AUDIO_HEAD_IN | [13:12] | RW 0х0 Audio Headphone jack type select (Head_L_INT) 
S_TYPE 00 = Tie High 01 = Tie Low 
10 = No Spring 11 = forbidden 


AUDIO HEAD A | [11] Headmic APP function enable signal 
РР EN 0 - disable 1 - enable 
рее НЕАО_А |[10:9] Headmic APP function Gain control 
P_G 00 = 34dB (*50) 01 = 40dB (*100) 
10 = 43.5dB (*150) 11 = 46dB (*200) 
AUDIO_HEAD_A | [8:7] Headmic APP function frequency control 
PP_P 00 = 100kHz 01 = 85kHz 
10 = 70kHz 11 = 60kHz 


"еке [ый [mo [© [nes — |] 
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7.2.6.2.30 ANA HDT2 


Ten [o [o [5 [2s 7 29 [25 [4 [9 [2 [7 [mle] [ v [| 
ГОЙ omm] 


reserved 


осм | amom | auio ma | арам [a 
PD REFR PD R1 
ANA HDT2 


Field Name Type Reset Description 
Value 


э [Ro oo Rem — | 

AUDIO IMPD C |[15] RW 0x0 Headset Impedance detect CUR enable signal 

UR EN 0 - disable 1 - enable 

AUDIO IMPD B |[14] RW 0x0 Headset Impedance detect BUF enable signal 

UF EN 0 - disable 1 = enable 

AUDIO IMPD C | [13] RW 0х0 Headset Impedance detect CHOP enable signal 
HOP_EN 0 = disable 1 = enable 

AUDIO IMPD A | [12] RW 0x0 Headset Impedance detect ADC enable signal 

DC EN 0 - disable 1 = enable 


AUDIO IMPD A |[11] RW 0x0 Headset Impedance detect ADC reset enable 
DC RST signal 

0 = disable 1 = enable 
AUDIO IMPD ST | [10: 9] RW 0x2 Headset Impedance detect step select (128 
EP I steps) 

00 = 1.60А 01 =0.8uA 

10 = 0.4uA 11 = 0.20А 
AUDIO_IMPD_ST | [8: 7] RW 0х1 Headset Impedance detect step time select (128 
EP_T steps) 

00 = 0.5ms 01 = 1ms 

10 =2ms 11=4ms 


AUDIO IMPD R |[6:5] Headset Impedance detect ref resistor select 
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EFR 


AUDIO IMPD R1 | [4:3] RW 0x3 Headset Impedance detect measure resistor 
select 
00 = 5k 01 = 10k 
10 = 20k 11 = 40k 


"еме [=й [no СИ СТИ 


7.2.6.2.31 ANA_STSO 


Ten [o [о [9 [25 Tr [s [25 [2 5 [2 [т [ 9 [лә [в [ v [ле] 


reserved 


AUDIO PO 


P FLAG reserved 


ANA STSO 


Field Name Type Reset Description 
Value 


Grp [RO [oo [вю — | 
AUDIO OTP FL | [15] 0x0 Audio over temperature protection circuit alert 
AG signal 
0 = normal 1 = over temperature 
AUDIO_IMPD_A [14] 0x0 Audio IMPD current charging stable flag 
DD_DONE 0 = charging 1 = charging stable 


AUDIO_IMPD_S [13] 0x0 Audio IMPD current discharging stable flag 
UB_DONE 0 = discharging 1 = discharging stable 
AUDIO CG_HP_ | [12] ШЕГЕ Class-G calibration data valid signal 
DVLD ШЕ = not valid 1 = data valid 
AUDIO HEAD B | [11] Audio head microphone button press alert signal 
UTTON (need software anti-dither) 

0 = normal 1 = button press 
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AUDIO HEAD IN Audio head microphone insert alert signal (need 
SERT software anti-dither) 


0 = normal 1-ріш іп 


AUDIO_HEAD_IN Audio head microphone insert alert signal (need 
SERT_2 software anti-dither) 
0 = normal 1 = plug in 


AUDIO POP FL | [8:7] Audio HP pop-noise reductoin charge alert flag 

AG 00 = charging/discharging 01 = half 
finished 
10 = three quarters finished 11 = near 
finished 

AUDIO OVP FL Audio battery over voltage protection circuit alert 

AG signal 
0 = normal 1 = over voltage 

AUDIO STSO ІІБ [RO joo | Reserved for further use 

[ай [no oo [воно 


7.2.6.2.32 ANA_STS1 


C [o [9o [3 [25 7 29 2 [74 [5 [2 [7 [ 9 e [ v [6] 


reserved 


ww ИН 
_ Reset | В ОЗ D Е ОЗ В ОЗ КЕ КОИ Е ЕКЕ 
ШИ С ЕЕ Е s ОЗ Е СВ 1 ЕВС 


AUDIO_DRV_OCP_FLAG reserved 


ANA_STS1 


Field Name Type Reset Description 
Value 


eme: — mus no oo ЕО 


AUDIO DRV OC | [15: 6] 0x0 Audio Driver over current protection circuit alert 

P FLAG signal 
12'h0 = normal others = abnormal 
«9:8» for PA 
«7:6» for AOR «5:4» for AOL 
«3:2» for Earphone «1:0» for Headphone & 
Class-G 


[wes [ый [no [oo [неш —  —  — — 
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7.2.6.2.33 ANA STS2 


Cen [o [so] [2 Tr s [25 [аз 5 [2 [т [ 9 [лә [| [зт [15] 
De О 


и [089 000] 
и трг] 


reserved 


er RE Е АЗ Е Е СВ ЗВ ЗЕ Ee 


AUDIO_CG_HPL_DCVO AUDIO_CG_HPR_DCVO 
тю 6 


АМА_$Т$2 


Field Мате Туре Reset Description 
Value 


UC. CG HPL Tm 8] "e ee Audio L NM G calibration left channel output 
AUDIO. CG HPR NE Audio Class-G calibration right channel output 


7.2.6.2.34 DANGL 


ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛІЕІНЕЕЛЕЛЕЛЕЛЕ 
ru 


reserved 


БЕНЕН 

| Reset | | В ЕКІ Ей СЕ ЕЕ ЕШ КЕ ЕН БЕН Н 

ЕСЕ ЕЛЕЛЕНЕНЕШЕЛЕЛЕНЕЛЕЛЕНЕИЕЛЕНЕШЕЛ 
АЦ 


reserved 


DANGL 


[Fieiawame | Bn | Type | Roer | бы | 
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Value 


| |е) | 
ewe: пэле no И ава 


AUDIO_DANGL [15] RW 0x0 Dac noise gate control for left channel: 0 : no 
noise, 1: noise 


еме” new [no [oo [юе _ —  — — — — —] 


7.2.6.2.35 DANGR 


[eoo | — соб — — | oann | 
Cen [o [о [2 [=] [s [25 2 5 [2 [т [ж [лә [тв [зт [15] 
ІСІГІ О 


reserved 


ПЕР ЕЕ 

Peset | 4 | ЕЕЕ КН ЕВ ЕЕ И ВИ ОЗ l) ДЗ И ВВ 

ER Е Е ЕЕ ЕТ ЗВ RECS СЗЗ Е Е ВЕТВИ В 
АЦ 


reserved 


DANGR 


Field Name Type Reset Description 
Value 


AUDIO_DANGR = Dac noise gate control for НИ channel: 0 : по 
noise, 1: noise 


—— qM ee 


7.2.6.2.36 DRE 


ШЕСІ 7 | рю — — | о, 
Сэ [o [з [2 [5 T [s [25 [29 5 [2 [т [ж [лә [в [зт [ле 
Dm mA UT] 


reserved 


reserved 


Bo 
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Field Name Type Reset Description 
Value 


Tena рэле no И ЕЕ ООО 


AUDIO CG GUP | [15] Audio 6.5MHz DRE Gain update Enable signal 
DT EN 


желе [ий [mo [© [Reeves — — — — — — — — 


7.2.6.2.37 DIG CFGO 


[сои | — oa creo ooo — — | PG creo — 
m [o [о p [25 [95 [25 2 5 [2 [7 [ж [зэ [в | v5 


reserved 
Type 


st 
EZ 1:17 И 9159 ИН ИЕ БШ gos D 
Ж ШЕЛ Е Е EUN STR ЗВ T RC АСЗ Е ЕЕЕ ЕЕ 


adc dac adc dac 
en en en en reserved 


ИЕ СС ee 


DIG_CFGO 


Field Name Type Reset Description 
Value 


pes ЕС so |o ОО 


audio_ngc_sel = audio noise gate control select 
1: noise gate signal from PAD 
0: noise gate signal from ADI block 
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audio adie loop audio adie loop enable 
en 1: enable 
0: disable 
audio loop map . audio adile loop mapping select 
sel 1: mapping with rotation 
0: no rotation 


adc en r audio adie ADC path right channel enable 
1: enable 
0: disable 


dac en r audio adie DAC path right channel enable 
1: enable 
0: disable 

adc en | audio adie ADC path left channel enable 
1: enable 
0: disable 


dac en | audio adie DAC path left channel enable 
1: enable 
0: disable 


желез [б 


7.2.6.2.38 DIG_CFG1 


0x00000090 DIG_CFG1 (0x000069A0) DIG_CFG1 


ШИШИ ees eee eee ee 
си ув 


reserved 


OTP_PD_THD OTP_PRECIS OCP_PD_THD OCP_PRECIS reserved 


Ow | w ОСИ ПО 


АМ/ 


DIG_CFG1 


Field Name Type Reset Description 
Value 
sug [mo oo [Reeve SCS 
OTP PD THD [15:13] OTP protect timer shreshold 


OTP PRECIS [12:10] OTP protect timer step(typical clock 1k) 
OCP PD THD [ 9: 7] OCP protect timer shreshold 
OCP PRECIS [ 6: 4] OCP protect timer step(typical clock 1k) 
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7.2.6.2.39 DIG CFG2 
0x00000094 DIG CFG2 (0x00002100) DIG CFG2 


| BM | st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 |16, 


reserved 


OVP_PD_THD OVP_PRECIS 


eal ГІСІ 


DIG_CFG2 


== INN 
Уаіше 

[eewed вле [Ro [oo Reed 0” 

Сао CAE ap. adi m | ВИН 

OVP protect timer step(typical clock 1k) 


PA_SHUTDOWN 
_EN2 


audip protect clock select 0: 32K , 1: 1k 
PA shutdown enable for pa ovp 


1: shutdown control enable 
0: shutdown control disable 


PA shutdown enable for pa оір 
1: shutdown control enable 
0: shutdown control disable 


PA_SHUTDOWN 
_EN1 


PA shutdown enable for pa ocp 
1: shutdown control enable 
0: shutdown control disable 


_ENO 


LOR_SHUTDOW 
N_EN 


AOR shutdown enable 
1: shutdown control enable 
0: shutdown control disable 


LOL SHUTDOW |00 | AOL shutdown enable 
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1: shutdown control enable 
0: shutdown control disable 


EAR SHUTDOW | [2] RW 0x0 EAR shutdown enable 
N EN 1: shutdown control enable 
0: shutdown control disable 


HP SHUTDOWN | [1] RW 0x0 HP shutdown enable 
. EN 1: shutdown control enable 
0: shutdown control disable 


[uses [йу [no [oo [юе  — — — — —] 


7.2.6.2.40 DIG CFG3 
0x00000098 DIG CFG3 (0x00000000) DIG CFG3 


Br | 31 | 30 | 29 [28 | 27 | 26 | 25 | 2« | 23 | 22 | 2t | 20 | 19 | v8 | 17 | 16 | 
name = 


Type 


IB CETERI RES КИЕ ЗА Е ЕС ECRIRE SR ВЕС 
LO LO EA HP PA 


AUD INT CLR reserved 


DIG CFG3 


Field Name Type Reset Description 
Value 


Grp [Ro oo Rem — _ 
LOR SHUTDOW | [15] 0х0 AOR shutdown clear 
N_CLR 1: clear AOR shutdown, recovery AOR en 
LOL_SHUTDOW | [14] 0x0 AOR shutdown clear 
N_CLR 1: clear AOL shutdown, recovery AOL en 


EAR_SHUTDOW | [13] 0x0 EAR shutdown clear 
N_CLR 1: clear EAR shutdown, recovery EAR en 
Е [12] 0х0 HP shutdown clear 

1: clear HP shutdown, recovery HP en 
PAL Senn UN ет PA shutdown clear 
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1: clear PA shutdown, recovery PA en 
AUD INT CLR | [10:3] [Ro [охо | Audio int clear 


Пеенеі [> [mo foo [неш — — — — — — — — 


7.2.6.2.41 DIG CFG4 


ICHEREIEIEIEZEIEIEIEJEIEREIEIETEZKE] 
ram 


reserved 


w ee 
EZ | В ДЗ ООВ ОЗ ЕШ ЕЕ ЫЕ ЕКЕ ns ЕЖІКЕ 
ICM СЗ СЕ ЕГ С ЗВ С Е СЗ С Е ВВ ВЕ В СЗ 
| Name | ЕЕЕ БЕНЕН 


AUD INT EN reserved 


| ow е O 
ае О С С С О ОС С С О ОС ОС С ПЕС С 


DIG_CFG4 


| e ee eee ee 
Value 

freseved [зп |Ro |99 [Reed —  — | 

[eewed _ [то [Ro |90 [nes | 


7.2.6.2.42 DIG STSO 


ICHEREIEIEIEZEIEIEIEJEIEREIEIEJEZE] 
ru 


reserved 


m 


э» [ro [re [wo [ro [re | _— —* — —  NEENM 
Reset | e [о [о [оо [о [о [о оо {о | о [ooo] 
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DIG STSO 


Field Name Type Reset Description 
Value 


LOR- SHUTDOW = Pe foo L NM shutdown status 
LOL SHUTDOW | [14] ELM lol shutdown status 
N 
EAR SHUTDOW | [13] pe ear shutdown status 
N 


HP SHUTDOWN ma [Ro [охо | hp shutdown status 
PA SHUTDOWN mee оо f pa shutdown status 


AUD_IRQ_RAW 12 3] 

- | pop irq, 
Ovp іга, 

otp іга, 

pa ocp іга, 
lor ocp іга, 
lol ocp іга, 
ear ocp іг, 
P ocp irq 


SS EH RR ЕЕ ЭШНЕ 


7.2.6.2.43 DIG STS1 


Ten [o [o [5 [25 7 [25 [25 [4 [5 [2 [ [ [з [зв] v [| 


reserved 
[me ООС 
Pest | а eges О o|o| ee | 


ca gee RE ESTER CURT IER T RC ЕНЕЛЕНЕМЕН 


AUD IRQ МӘК reserved 


e | юни  — | m 
IRR д о 


DIG_STS1 
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Value 


——— иа аси аана 
өз [mna [so [me se 


AUD IRQ МӘК m 8] 

егете 
ovp_irq_msk, 
otp_irq_msk, 
pa_ocp_irq_msk, 
lor_ocp_irq_msk, 
lol_ocp_irq_msk, 
ear ocp іга msk, 
P оср іга msk 


ГЕЯ СЕНА ТОЖЕ ИЖЕ 


7.3 125 Serial Interface 


7.3.1 General Features 


There are three groups of I2S interface signals between the audio codec and the VBC block, two 
groups аге for the ADC channels, and the other is for the DAC channels. 125 serial communication is 
performed via three one-bit signals: a clock signal, a data signal and asynchronization signal. 


The three groups of 125 serial interface signals are defined as in Table 8-4. 


Table 7-6 12$ interface list 


ADCO1 BCLK ADCO! bit clock signal 


ADCO1 LRO ADC01 synchronization signal 
ADCO1 SDATA | ADCO!1 data signal 
ADC23 BCLK | ADC23 bit clock signal 


ADC23 LRO ADC23 synchronization signal 


ADC23 SDATA | ADC23 data signal 


DAC BCLK DAC bit clock signal 
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DAC LRO DAC synchronization signal 


DAC SDATA DAC data signal 


m Master апа Slave Audio Codec is the master of the serial interface, meaning that the 


audio codec initiates data transmission. For the ADC channel, the three signals ADC_BCLK, 
ADC_LRO, АОС SDATA are all output from audio codec to VBC interface. For the DAC 
channel, DAC. BCLK and DAC LRO are output from audio codec to VBC interface, and 
DAC РАТА, which is generated оп DAC. BCLK and DAC LRO by VBC interface, is output 
from VBC interface to audio codec. 


Synchronization For the ADC channel, ADC. LRO and ADC_SDATA are generated on 
ADC BCLK falling edge by the audio codec, and to ensure a data transmission robust to 
setup/hold requirements, VBC interface samples ADC_SDATA on the rising edge of 
ADC_BCLK. On the other hand, for the DAC channels, DAC. LRO is generated on 

DAC BCLK falling edge by the audio codec, so VBC interface also generates DAC. SDATA 
on DAC BCLK falling edge, and the audio codec samples DAC. РАТА on БАС BCLK rising 
edge. 


Frequency Relationship The audio codec MCLK (Main Clock) frequency is equal to 12 
MHz, and for different audio sampling frequency, Fs, the frequency of BCLK is different. The 
mean frequency of LRO is equal to Fs, but the delay between two LRO may vary (one BCLK 
cycle difference max) when Ts (= 1/Fs) is not an integer multiple of MCLK period. For 
instance, if Fs = 44.1 kHz and BCLK frequency is equal to 3 MHz, the mean LRO period is 
equal to 68.02721... BCLK periods, and so the number of BCLK cycles between two LRO 
high-levels varies between 68 and 69. Table 7-5 describes the relation between MCLK, Fs 
and BCLK frequency. 
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The serial interfaces can work in two modes: DSP mode or I2S mode. The mode is selected through the 
VB_AICR register described in Section 8.6. The following two sections describe the two serial interface 
modes in detail. 


7.3.2 DSP Mode Timing 
In DSP mode, DAC_LRO or ADC LRO signal is а one DAC_BCLK or ADC_BCLK cycle high-level 
pulse. DAC_SDATA or ADC SDATA transmission has to start one BCLK cycle after LRO rising edge, 
left channel first, from MSB to LSB, then right channel, from MSB to LSB. There is no delay between 
left and right channel transmission, so word length (16 bits data width) must be taken into account 
when transmitting or receiving data. The ADC is mono channel, the same data are sent twice in each 
cycle. The following two figures show the timing of the DSP interface modes. 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


- > 
ADC_BCLK | | | E | | | | ІК ! | ІН i 
ADC_LRO | | | | | | | | | 
Apc soara КИ ime msi] - Date ъъ T we Deed 
< > 
Mono channel data Mono channel data 


Figure 7-3 ADC serial interface timing in DSP mode 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


< > 
DAC_BCLK | | | ры | | | | E i | Ж ! 
DAC.LRO J ЕВЕ 
рас врата |. КЛ [ser] Е ъъ И ЕСІН mel. 
< - | 
Left channel data Right channel data 
Figure 7-4 DAC serial interface timing in DSP mode 


7.3.3 125 Mode Timing 


In 12$ mode, DAC_LRO or ADC_LRO signal high-level duration is 32 BCLK cycles, and low-level 
duration is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO cycle minus 32. 
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Therefore, duty cycle of LRO is different from 50%. DAC or ADC SDATA transmission has to start one 
BCLK cycle after LRO edge. 


For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left channel 
data are sent after the LRO falling edge, MSB first. The ADC is mono channel, and the same data 
are sent twice in each cycle. Depending on data word length (16 bits supported only), SDATA is 
filled with ‘0’ until next channel transmission. The following two figures show the timing of the 125 
interface modes. 


Average value = 1/Fs 
Max jitter = 1 BCLK cycle 


E 
» 32 BCLK cycles > Remaining BCLK cycles 
eum — L I LL LL гг г УА 
Axio — | | [|] а - 
"E ee Cease] | E. t.a. — cum 
< ee a — —— — 
Mono channel data Mono channel data 
Figure 7-5 ADC serial interface timing іп 125 mode 
Average value = 1/Fs 
Max jitter = 1 BCLK cycle 
+ 
» 32 BCLK cycles pa Remaining BCLK cycles 
со — | (N ЖО == =a 
uum ; — imb Ге] | [emer] ПГ 
—— a НИИ С 
Right channel data Left channel data 
Figure 7-6 DAC serial interface timing in 12$ mode 
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7.4 VBC Interface 


7.4.1 


7.4.2 


V1.0 


Overview 


The VBC module is designed as a digital interface, for software control and data handling 
with Audio Codec. Digital high-pass filters, digital gain, SRC, ALC, NGC, side tone module 
and loop path are also implemented in VBC for special applications. 


Features 


Both APB bus and DSP Z bus are supported in VBC module interface. They are able 
to access the same VBC control registers 


Support Four ADC channels 


. Support two DAC channels 


Slave IIS serial interface for ADC and DAC channels with Codec or other masters like 
FM and BT 


Support 5 groups of ADC/DAC IIS interface selected by software 


4 320x16 SRAM are used as ADC ping-pong buffer, in which address 0~159 is for 
ADCO/ADC2, and address 160-319 is for ADC1/ADC3 


2 320x16 SRAM are used as DACO, DAC1 ping-pong buffer, in which address 0~159 
is for DACO, and address 160~319 is for DAC1 

Max buffer size supported is 160 

Support DMA access 

DAC SRC is implemented for converting sample rate 

DAC 6th-order ДІН filter are designed for application such as high-pass filter and 
EQ 


. DAC auto-level control(ALC) is supported 
. Another 4"-order IIR filter are implemented as EQ, and the position of the 4"-order 


EQ can be configured to be in front of ALC or behind ALC 


. DAC noise gate is implemented 


DAC digital gain is supported 
Two channel data of DAC can be mixed by different ways 


. DAC output limit is supported 

. DAC output can be selected as 16 bits or 24 bits 

. ADC SRC is implemented for converting sample rate 
. ADC digital gain is supported 

. Side tone is supported 
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30. High-pass filter is included in side-tone 

31. Two channel data of side tone can be mixed by different way 

32. ADC input signal can be sent to DAC through side tone, mixed with DAC data at two 
positions 

33. DAC output signal can loop to ADC 

34. ADCO1 and ADC23 interrupts will be sent to software if one ADC buffer is full 

35. DAC interrupt will be sent to software if one DAC buffer is empty 


7.4.8 Signal Description 


ТАА Function Description 


| ADC23 Ping- 


Pong Buffer 


ADCO1 Ping- 
Pong Buffer 


----» 
м ADC23 ауа Config | 
ad au Pos FIFO > Contepl --» ad23_int 
X SLAVE Registers | 
— | 
LL | > ad0l int 
| 
— : 
ум ADCO1 boss VBC Function uid da int 
— —» U —» 128 —> FIFO 9) module and Path І 
— x SLAVE Control Ly ШЕ 
— Data м <» APB 
———» Control «+» U | | 
< Registers Хе» ZB 
< м АС š Е uid us 
« U < 125 < ін <— | 
P x SLAVE — dma_req 
l 
< dma_ack 
"ENS, КЕТЕР 


DAC Ping- 
Pong Buffer 


Figure 7-7 Voice Band Digital Interface 


Both APB and Z-bus can control Voice Band independently. They are able to access the same VBC 
control register. Through configuring register, six channels ADCO, ADC1, ADC2, ADC3 DACO and 
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DAC1 can be shut down independently. All VBC function modules work at 26M clock, which can also 
be shut down. Interrupt will be sent to software after the data in the ping-pong buffer is full for ADC 
channel, or empty for DAC channel. 


In the global register, control register "vbc acc" is used to select which core will control VBC. . 


DMA hardware channel is provided for ADC and DAC respectively. Instead of interrupt, DMA request 
will be sent to DMA after the data in the ping-pong buffer is full for ADC channel, or empty for DAC 
channel. 


Async-FIFO is implemented at the boundary of 125 clock domain and the VBC function clock domain. 


One of the five group 125 interface is selected to be connected with VBC. 


7.4.4.1 Path Control and Function Module 
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Figure 7-8 VBC Path Control 


The above figure describes all VBC data flow paths. Except the direct DAC and ADC paths, several 
loop paths are added for different application. 


@ ADC loop to DAC 
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Side tone module is implemented between ADC and DAC path, and through the side tone 
module, ADC data can loop to DAC, either to the input of DAC HPF, or output of DAC 
channel, added or subtracted by the DAC data. 


e DAC loop to ADC 


The output of DAC can also loop to ADC path, after right shifting 8 bits and into the ADC 
digital gain module 


e Digital Gain (DG) 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] is 
parsed as follows.. 


Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
Y 

G0.75[Gi] = [ 128 117 108 99 90 83 76 70 | 
M = DG[6:3] = 0,1,2,3,4....15 


Г GO. 75[Gi] O | 
| | 24bits 
165156 | / (DAC) 
| >> (Мы 
a 


| (ADC) 


Figure 7-9 VBC Digital Gain 


@ Mixer 


The mixer module is implemented in DAC channel and before Side tone function module. The left and 
right channel data input to the mixer, and different mixing operation will be implemented according to 
the control registers. 
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+1/-1 


+1/-1 


Figure 8-11 VBC Mixer 


ө "order EQ 


The 6th-order IIR high-pass filter is showed in the following figure. The filter is grouped into 3 parts. 
Each рап is а 2™-order IIR, and implemented in one module, named vbhp. s01.v, vbhp_s23.v and 
vbhp 45.v. In each 2 -order IIR, DACO and DAC1 share the hardware, so after a valid-in signal, the 
DACO data are processed first, and then the DAC1 data are processed. After DAC1 data processing 
finishes, the valid-out signal is generated. All the coefficients of the filter are 24bits, and configured in 
the control registers 


All the data during IIR processing are 34bits. The input 16bits data are left shifted 16bits and extended 
2 bits to be 34bits, and the output data аге 28bits for ALC module processing or directly to EQ4.. 


Note: whether EQ4 or ALC is after EQ6 is controlled by control register 
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Note 1: The input 16bit data of the 6-band IIR are left shifted 16bits and then extended to be 34bits, 
but the output 34bits data from the 6-band ТІН are first right shifted 6 bits to бе 2861$, pass through 
ALC, clipped to 24bits, and then right shifted 8 bits after the limiter to be 16bits. 


Note2: Since the input data is 16bits left shifted, and the output data are 6+8=14bit right shifted, if the 
digital gain and the 6-band IIR are both configured to ре bypass-state, the output of DAC is 4-times 
amplified. 


Note3: If the 6-band IIR is enabled, the following configuration of the 43 HPCOEF registers is 
corresponding to the bypass-state of the 6-band IIR 


НРСОЕРО: ‘11000 HPCOEF1:'h4000 HPCOEF2: 'h4000 
HPCOEFS:'h0000 HPCOEF4:'h0000 HPCOEFS5:'h0000 HPCOEF6: 10000 


HPCOEF7:'h1000  HPCOEF8:'h4000  HPCOEF9: 'h4000 
HPCOEF10:'h0000 HPCOEF11:'h0000 HPCOEF12:'h0000 HPCOEF13:'h0000 


HPCOEF14:'h1000 HPCOEF15:'h4000 HPCOEF16: "4000 
HPCOEF17:'h0000 HPCOEF18:'h0000 HPCOEF19:'h0000 HPCOEF20: 'h0000 


HPCOEF21:'h1000 HPCOEF22:'h4000 НРСОЕҒ23: "4000 
HPCOEF24:'h0000 HPCOEF25:'h0000 HPCOEF26:'h0000 HPCOEF27:'h0000 


HPCOEF28:'h1000 HPCOEF29:'h4000 HPCOEFSO0: ’h4000 
HPCOEFS31:'h0000 HPCOEF32:'h0000 НРСОЕҒЗ3: 10000 HPCOEF34:'h0000 


HPCOEF35:'h1000 HPCOEF36:'h4000 HPCOEF37: ’h4000 
HPCOEF38:'h0000 HPCOEF39:'h0000 НРСОЕҒ40: 10000 HPCOEFA41:'h0000 


HPCOEF42: 'h1000 
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Figure 7-12 


e  4"-order EQ 


The 4"-order IIR high-pass filter is just implemented by the first section of 274 orger IIR and the third 


section of 2" -order IIR. 


V1.0 


VBC 6-order DAC IIR filter 
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As for the ALC module, please refer to the document “Shark VBC_ALC Design Specification’. 


The 8bits hp_limit control register is for the output limit logic. The output signal also can be limited to an 
expected value, and the value is hp limit[7:0]««16--16'hFFFF. 


ө Side Tone 


The side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the 
high-pass filter should be configured by software. The digital gain of side tone is the same with the 
DAC and ADC channel digital gain. 


1- Z" Gi =DG[2:0] = 0,1,2,3,4,5,6,7 

h(z = (1-1>>(N+1)) ——— — — Ға 

1- (1-1>>№ Z“ G0.75[Gi] = [ 124117 108 99 90 83 76 70 ] 
M = DG[6:3] = 0,1,2,3,4,...15 

N= НРЕ[3:0] -0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15 


Ч нана ан 


_ f г G0.75[Gi] 
12415 | 24bits : | 
| н ; 
M <<7 Hi + + ж >>8 H att >>(M+3) m 
16bits | i мен : 
| | 24bits тт i 
i >>(N+1) | амы 
Ш-------- | 24bits 
HPF by-pass 16bits 
- >>1 
Figure 7-13 VBC Side Tone 
e DAC SRC 
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32K/44.1K/48K 
see | 32K/44.1 K/48K 
16К/22.05К/24К 2 SRC . 
>} H| FIR > 
02 
DAC | 163 
8K/11.025K/12K| | 44 SRC 
>} [> FIR 
04 
Basic function of DAC SRC for audio with Х1, Х44.1/32, Х44.1/48 
44.1K 
44.1K и 
195 
1 
ШИ > кк [2 | Т | 
U3_32K | 388К | 
FIR FIR 
Р ШЕ I? || 049 288K ry 
195 | | | | 
| | | | 
48K 
CM as >| Fm 96K 
| U2_48K 
Figure 7-14 VBC DAC SRC 


DAC SRC support to convert the input DAC signals of all sample rate to 44.1k, and for different input 
sample rate, the configuration of the control register is different. Generally the DAC SRC module 
includes two part, the first part invert the input sample rate to be X1, X2 or X3, which will be one of 32k, 
44.1k or 48k, and the second part will continually convert to 44.1k finnaly. 


e ADC SRC 
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Basic function of ADC SRC for audio with X1, X44.1/32 , X44.1/48 


44.1K 


44.1K 
» 


1 
| | | 
U3_32K | 285K. | 
FIR FIR 
Г” a > L 
O- " U3_96K || > U49 288K | | 
| 


Figure 7-15 VBC ADC SRC 


The ADC SRC module is just the second part of DAC SRC, so the input sample rate of ADC channel 
should be one of 32k, 44.1k or 48K. 


7.4.4.2 Clock Domain 

Totally four clocks input to voice band interface: 
ADC_BCLK for ADC 125 Slave block 
DAC_BCLK for DAC 12$ Slave block 
APB clock or Z bus clock for ADC,DAC data buffer 
CLK_VBC for all VBC functional blocks 


дос 


7.4.4.3 125 Slave Interface 


The 125 slave interface receives serial ADC data under the control of ADC_BCLK апа ADC_LRO, 
which are generated by audio codec 125 master interface, and sends serial DAC data under the control 
of DAC_BCLK and DAC_LRO, which are also generated by audio codec 125 master interface. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1219 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


7.4.4.4 Digital Audio Data Buffer 


Two 1600x16 SRAM work as ping-pong buffers for each channel. The 4 1600x16 SRAM for DACO and 
DAC1 ping-pong buffers are combined to 2 320 x 16 SRAM. The address 0 ~ 159 in each SRAM is 
DACO ping-pong buffer, and the address 160~319 in each SRAM is DAC1 ping-pong buffer. It’s the 
same for ADCO/ADC1 ping-pong buffer апа ADC2/ADC3 ping-pong buffer . 


Received voice data are read out from ADCO, ADC 1, ADC2 and ADC3 data buffer by software, and 
data for transmit are sent to DACO, DAC1 data buffer also by software. Buffer size is programmable 
from 1 to 160 words. ADCO! interrupt(shared by ADCO and ADC1) and АрС23 interrupt(shared by 
ADC2 and ADC3) will be generated when ADC data buffer is full (written by hardware), and DAC 
interrupt (shared by DACO and ОАС1) will be generated when DAC data buffer is empty (read by 
hardware). Voice interrupt frequency can be calculated from the buffer size. For example: when 
playing voice at 8 kHz sampling rate, buffer size is 160 words, the interval between two interrupt is: 125 
us x 160 2 20 ms. 


If DAC and ADC buffer sizes are the same, after voice band is enabled, the buffer size is not changed, 
two interrupts should be synchronized (within one voice sample duration), either one can be used as 
buffer full/empty interrupt. 


Address counter for each path will be reset to zero after interrupt is generated or at VBENABLE 
register (VBDABUFFDTA bit 15) changing from low to high. 


7.4.5 Control Registers 


7.4.5.1 Memory map 
AP base address: 0x4002 0000 
СРО ARM base address: 0x0202 0000 
CPO DSP base address: 0х2202 0000 
CP1 ARM base address: 0x0202 0000 
CP1 БӘР base address: 0x2202 0000 
CP2 base address: 0x0202 0000 
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Note: 


If access through APB space, only word access is permitted. 


Table 7-6 Voice Band control registers 


meses [one ССНИ 
bm — И — 
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Offset Address Name Description 


0x00C4 VBAD3 Voice band ADC3 data buffer 
0x00C8 VBCHNEN VBC ADC/DAC channels enable 


чи Reserved 
0х00ЕС ds 
0x0100 НРСОЕҒО H DAC G band H pass filter 
coefficients s0 high 16bits 
0x0104 HPCOEFO L pace band IIR Pugh pass filter 
coefficients sO low 8bits 
0x0108 HPCOEF1 Н БА band IIR Higi pa filter 
coefficients 00 0 high 16bits 
0х010С HPCOEF1_L АЕ О band IIR Kg pass filter 
coefficients bO 0 low 16bits 
0x0110 HPCOEF2 H га band IIR High pass filter 
coefficients a0_0 high 16bits 
0х0114 HPCOEF2 L DA band IIR пора filter 
coefficients a0 0 low 16bits 
0x0118 НРСОЕЕЗ Н pace band IIR ë pees filter 
coefficients b1_0 high 16bits 
0х011С НРСОЕЕЗ L PAGO band IIR "igu pass filter 
coefficients b1_0 low 16bits 
0x0120 HPCOEF4 Н ED band IIR High-pass filter 
coefficients a1_0 high 16bits 
0x0124 HPCOEF4 L DAC G band IIR Hg pass filter 
coefficients a1_0 low 16bits 


DAC 6 band IIR High-pass filter 
coefficients b2_0 high 16bits 


0x012C HPCOEFS 1. DAC6 band IIR High: pass filter 
coefficients b2_0 low 16bits 

0x0130 HPCOEF6 H EAD band IIR nigh pees filter 
coefficients а2 0 high 16bits 

0x0134 HPCOEF6 L БАГЫ band IIR mig pass filter 
coefficients a2_0 low 16bits 


0x0138 HPCOEF7_H DAC 6 band IIR High-pass filter 
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Offset Address Name Description 


ШЕН coefficients $1 high 16015 
HPCOEF7 L DAD band IIR nigh pass filter 
coefficients s1 low 16bits 
HPCOEF8 Н DAC O band IIR pass filter 
coefficients b0_1 high 16bits 
HPCOEF8 L ГАВ band IIR mudi pees filter 
coefficients b0_1 low 16bits 
D наср 
НРСОЕҒӘ H АСВ band IIR High pass filter 
coefficients a0 1 high 16bits 
D -— | 
HPCOEF9 L т. band IIR High Pa filter 
coefficients a0 1 low 16bits 
DA ud | 
HPCOEF10 H ce band IIR чья pass filter 
coefficients b1_1 high 16bits 
DA "m : 
HPCOEF10 L ^ band IIR High pass filter 
coefficients b1 1 low 16bits 
НРСОЕЕ!1_Н D 6 band IIR igh: pass filter 
coefficients а1 1 high 16bits 
HPCOEF11 L Mas band IIR midi pass filter 
coefficients а1_1 low 16bits 
HPCOEF12 H pee band IIR рева filter 
coefficients b2_1 high 16bits 
HPCOEF12 1. Па band IIR midi poss filter 
coefficients b2_1 low 16bits 
DA igh- | 
HPCOEF13 H се band IIR High pass filter 
coefficients a2_1 high 16bits 
DA igh- i 
HPCOEF13 L ps band IIR High pass filter 
coefficients a2 1 low16bits 
НРСОЕЕ14 H PAD band IIR ат pass filter 
coefficients s2 high 16bits 
НРСОЕЕ14 1. ACD band IIR high-pass filter 
coefficients s2 low 16bits 
DA igh- i 
HPCOEF15 H pe band IIR High pass filter 
coefficients bO 2 high 16bits 
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Offset Address Name Description 
0х017С НРСОЕЕ15 L АСЕ band IIR High-pass filter 
coefficients b0_ 2 low 16bits 
0x0180 HPCOEF16 H P band IIR nigh pass filter 
coefficients а0 2 high 16bits 
0х0184 НРСОЕЕ16 L pale band IIR High-pass filter 
coefficients a0_2 low 16bits 
0x0188 HPCOEF17 H Pa band IIR pass filter 
coefficients b1 2 high 16bits 
0x018C HPCOEF17 L ee band IIR High-pagg filter 
coefficients b1 2 low 16bits 
0x0190 HPCOEF18 H PARCO band IIR Proq Pads filter 
coefficients a1. 2 high 16bits 
0x0194 НРСОЕЕ1 8 L ВАСЕ band IIR nigh pass filter 
coefficients a1 2 low 16bits 
0x0198 HPCOEF19 Н DANS band IIR В filter 
coefficients b2_2 high 16bits 
0x019C HPCOEF19 L D band IIR ШЕШЕ filter 
coefficients b2 2 low 16bits 
Ox01A0 HPCOEF20 H BAC® band IIR Puan pns filter 
coefficients a2_2 high 16bits 
Ox01A4 HPCOEF20 L Ene band IIR gn pass filter 
coefficients а2 2 low 16bits 
Ox01A8 НРСОЕЕ21 Н РАС В band IIR mig pass filter 
coefficients s3 high 16bits 
OxO1AC HPCOEF21_L DAD band IIR nigh pass filter 
coefficients s3 low 16bits 
0x01B0 HPCOEF22 H P band IIR Migh- pass filter 
coefficients b0_3 high 16bits 
0x01B4 HPCOEF22 1. EAD band IIR Hg pass filter 
coefficients bO 3 low 16bits 
0x01B8 HPCOEF23 Н Pid band IIR Fig spass filter 
coefficients а0 3 high 16bits 
0x01BC HPCOEF23 L DAC 6 band IIR High-pass filter 
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Offset Address Name Description 


WIW—IOIGÇQÇSIIOIII coefficients a0_3 low 16bits 
HPCOEF24 H DAD band IIR High pass filter 
coefficients b1 3 high 16bits 
HPCOEF24 L БАСЫ band IIR тараз filter 
coefficients b1_ 3 low 16bits 
НРСОЕҒ25 Н ГА band IIR i filter 
coefficients a1 3 high 16bits 
D = ; 
HPCOEF25 L АСВ band IIR High pass filter 
coefficients a1 3 low 16bits 
НРСОЕЕ26 H eee band IIR ЧА" filter 
coefficients b2_3 high 16bits 
HPCOEF26 L pace band IIR IN pass filter 
coefficients b2 3 low 16bits 
HPCOEF27 H DA band IIR Hg pees filter 
coefficients a2 З high 16bits 
НРСОЕҒ27 L ож 6 band IIR High pass filter 
coefficients a2_3 low 16bits 
HPCOEF28 H Mars band UE Tn pass filter 
coefficients s4 high 16bits 
НРСОЕҒ28 L r. band IIR ¿ pase filter 
coefficients s4 low 16bits 
HPCOEF29 H ПА band IIR Higmpass filter 
coefficients 00 4 high 16015 
HPCOEF29 L pale band IIR High-pass filter 
coefficients bO 4 low 16bits 
DA ae | 
HPCOEF30 H ps band IIR чан pes filter 
coefficients а0 4 high 16bits 
DA igh- i 
HPCOEF30 L band IIR High pos filter 
coefficients a0 4 low 16bits 
D g | 
НРСОЕЕЗ1_Н ie band IIR High poss filter 
coefficients b1 4 high 16bits 
D р 
HPCOEF31 L iid band IIR High pass filter 
coefficients b1_ 4 low 16bits 
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0x0200 HPCOEF32 H АСЕ band IIR Migh-pass filter 
coefficients a1_4 high 16bits 
0x0204 НРСОЕЕЗ2 L P band IIR might: poss filter 
coefficients а1_4 low 16bits 
0x0208 HPCOEF33 H BARG band IIR Fig pass filter 
coefficients b2 4 high 16bits 
0x020C HPCOEF33 L icd band IIR high-pass filter 
coefficients b2_4 low 16bits 
0x0210 HPCOEF34 H ED band IIR High-pagg filter 
coefficients a2_4 high 16bits 
0x0214 HPCOEF34 L PARCO band IIR po Pass filter 
coefficients a2. 4 low 16bits 
0х0218 HPCOEF35 H ВАСЕ рапа mp pass filter 
coefficients s5 high 16bits 
0х021С НРСОЕЕЗ5 L DANS band IIR High pass filter 
coefficients s5 low 16bits 
0x0220 HPCOEF36 Н ee band IIR раза filter 
coefficients b0_5 high 16bits 
0х0224 HPCOEF36 1. DAC O band IIR pass filter 
coefficients b0_5 low 16bits 
0x0228 HPCOEF37 H Ene band IIR mgr pass filter 
coefficients а0 5 high 16bits 
0x022C HPCOEF37 L PACCO band IIR "igu pass filter 
coefficients а0_5 low 16bits 
0x0230 HPCOEF38 H DAD band IIR high-pass filter 
coefficients b1_5 high 16bits 
0x0234 HPCOEF38 L DACE band IIR Higi pass filter 
coefficients b1_5 low16bits 
0x0238 HPCOEF39 H EAD band IIR High-pass filter 
coefficients a1_5 high 16bits 
0x023C HPCOEF39 1. DAG band IIR High-pass filter 
coefficients a1_5 low 16bits 
0x0240 HPCOEF40_H DAC 6 band IIR High-pass filter 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1227 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


Offset Address Name Description 


| | coefficients b2 5 high 1 6bits 
HPCOEF40 L DAD band IIR high-pass filter 
coefficients b2_5 low 16bits 
HPCOEF41_H БАСЫ band IIR high-pass filter 
coefficients a2_5 high 16bits 
HPCOEF41 L ГА band IIR nai pees filter 
coefficients a2_5 low 16bits 
DA En ; 
HPCOEF42 H ce band IIR Pign pase filter 
coefficients s6 high 16bits 
D -— | 
HPCOEF42 L iiid band IIR High Pd filter 
coefficients s6 low 16bits 
DA igh- | 
HPCOEF43 H s band IIR Naat pass filter 
coefficients s0 high 16bits 
DA igh- i 
HPCOEF43 L p^ band IIR High pass filter 
coefficients s0 low 8bits 
HPCOEF44 H D 4 band IIR High pass filter 
coefficients bO 0 high 16bits 
HPCOEF44 L DANA band IIR midi pass filter 
coefficients b0_0 low 16bits 
HPCOEF45 H PAGS band IIR га рева filter 
coefficients а0 0 high 16bits 
HPCOEF45 L dod band IIR high-pass filter 
coefficients a0_0 low 16bits 
DA T | 
HPCOEF46 H ся band IIR High pass filter 
coefficients b1_0 high 16bits 
D Ж ; 
HPCOEF46 L Ap band IIR High pass filter 
coefficients b1_0 low 16bits 
HPCOEF47 H DACA band IIR High- рева filter 
coefficients a1_0 high 16bits 
HPCOEF47 L аки band IIR nigh pass filter 
coefficients a1_0 low 16bits 
DA igh- | 
HPCOEF48 H 27 band IIR High pass filter 
coefficients b2_0 high 16bits 
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DAC 4 band IIR High-pass filter 
0x0284 HPCOEF48 L 
DAC 4 igh- | 
0х0288 НРСОЕР49 Н E. pan IIR nigh pass filter 
coefficients a2_0 high 16bits 
DAC 4 igh- i 
0x028C HPCOEF49_L © "Dana IIR High pass filter 
coefficients a2 0 low 16bits 
DAC 4 igh- i 
0x0290 НРСОЕЕБО_Н E pane шісі рез filter 
coefficients s1 high 16bits 
0x0294 НРСОЕЕБО 1. EG band IIR High-pagg filter 
coefficients s1 low 16bits 
0x0298 HPCOEF51 H DARE band IIR poi Pads filter 
coefficients 00 1 high 16bits 
0x029C HPCOEFS1 L БАБА band IIR nigh pass filter 
coefficients bO 1 low 16bits 
0x02A0 НРСОЕЕ52 H DANS band IIR pass filter 
coefficients a0_1 high 16bits 
0х02А4 НРСОЕЕБ2 L НАНА band IIR поа рая filter 
coefficients а0 1 low 16bits 
DAC 4 band IIR High-pass filter 
0x02A8 HPCOEF53_H 
DA igh- | 
Ox02AC НРСОЕЕБЗ L оя band IIR High pass filter 
coefficients b1 1 low 16bits 
0x02B0 HPCOEF54 H DACs band IIR High-pass filter 
coefficients a1_1 high 16bits 
0x02B4 HPCOEF54 L о band IIR Fig pase filter 
coefficients а1_1 low16bits 
0x02B8 НРСОЕЕ55 H DACA band IIR Migh pass filter 
coefficients b2_1 high 16bits 
0x02BC НРСОЕЕ55 L Бас band IIR Hg pass filter 
coefficients b2_1 low 16bits 
0x02C0 НРСОЕЕ56_Н DACA band IIR High-pass filter 
coefficients a2_1 high 16bits 
0х02С4 HPCOEF56 L DAC 4 band IIR High-pass filter 
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WIW—IOIGÇQÇSIIOIII coefficients а2_1 low 16bits 


0x02C8 HPCOEF57 H ПАСА band IIR might pass filter 
coefficients s2 high 16bits 
0x02CC НРСОЕЕ57 L BAGS band IIR High pass filter 
coefficients s2 low 16bits 
0x02D0 НРСОЕЕ58_Н ГАС band IIR ë a filter 
coefficients b0_2 high 16bits 
DAC 4 band IIR High-pass filter 
0x02D4 HPCOEF58 L 
ú coefficients b0_2 low 16bits 
D пор 
0x02D8 HPCOEF59 H 277 band IIR "С Pa filter 
coefficients a0. 2 high 16bits 
0x02DC НРСОЕЕ59 L DAG? band IIR en pass filter 
coefficients а0 2 low 16bits 
DAC 4 band IIR High-pass filter 
0x02E0 HPCOEF60_H 
I coefficients b1 2 high 16bits 
Ox02E4 HPCOEF60 1. D, 4 band IIR High pass filter 
coefficients b1_ 2 low 16bits 
Ox02E8 HPCOEF61 H DANA band IIR night pass filter 
coefficients а1_2 high 16bits 
Ox02EC HPCOEF61 L BACA band IIR "ig pase filter 
coefficients a1 2 low 16bits 
OxO2FO HPCOEF62 H dodi band IIR Я pass filter 
coefficients b2 2 high 16bits 
DAC 4 band IIR High-pass filter 
0х02Ғ4 HPCOEF62_L 
4 coefficients 52 2 low 16615 
DA и | 
0x02F8 HPCOEF63 H E band IIR High pass filter 
coefficients a2_2 high 16bits 
DA igh- i 
0x02FC HPCOEF63 L ca band IIR High pass filter 
coefficients a2_2 low 16bits 
DAC 4 igh- | 
0x0300 HPCOEF64 Н E pang d pass filter 
coefficients s3 high 16bits 
DA igh- i 
0x0304 HPCOEF64 L 27 band IIR High pass filter 
coefficients s3 low 16bits 
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DAC 4 band IIR High-pass filter 
0x0308 HPCOEF65_H 
š coefficients b0_3 high 16bits 
DAC 4 band IIR High-pass filter 
HPCOEF65_L 
шын COEFGS | coefficients 50 3 low 16bits 
DAC 4 band IIR High-pass filter 
0x0310 HPCOEF66_H 
DA igh- i 
0x0314 HPCOEF66 L E band IIR High pass filter 
coefficients a0_3 low 16bits 
0x0318 HPCOEF67 H EA band IIR High-pagg filter 
coefficients b1 3 high 16bits 
0x031C HPCOEF67 L PARC band IIR Po Pass filter 
coefficients b1. 3 low 16bits 
0x0320 HPCOEF68 H БАСА band IIR lg pees filter 
coefficients a1 3 high 16bits 
0x0324 HPCOEF68 L DANS band IIR pis filter 
coefficients a1 3 low 16bits 
DAC 4 band IIR High-pass filter 
0x0328 HPCOEF69 H 
DAC 4 band IIR High-pass filter 
2 HPCOEF69 L 
м COFFEE | coefficients 52 3 low 16bits 
DAC 4 band IIR High-pass filter 
0x0330 HPCOEF70_H 
0x0334 HPCOEF7O L DACs band IIR p filter 
coefficients a2_3 low 16bits 
0x0338 HPCOEF71 H ПАЗ band i pass filter 
coefficients s4 high 16bits 
0x033C HPCOEF71 L DACA band IIR Hg pass filter 
coefficients s4 low 16bits 


0x0400 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F0 H coefficients $0 high 16bits 

0x0404 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
FOL coefficients $0 low 8bits 
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0x0408 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F1 H coefficients bO 0 high 16bits 
0x040C ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
š Е1 1 coefficients b0_0 low 166$ 
0x0410 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F2 H coefficients аб 0 high 16bits 
0x0414 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x F2_L coefficients a0_0 low 16bits 
0x0418 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F3 H coefficients b1 0 high 16bits 
0х041 С ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F3L coefficients b1. 0 low 16bits 
0x0420 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
ҒА Н coefficients a1 0 high 16bits 
0x0424 ADCO1 НРСОЕ | АОСО1 6 band IIR High-pass filter 
FAL coefficients a1 O0 low 16bits 
0x0428 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
i F5_H coefficients b2_0 high 16bits 
0х042С ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
Ы ЕВ b coefficients b2. 0 low 1661$ 
0x0430 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
‚| F6 H coefficients a2. 0 high 16bits 
0x0434 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
á Fe L coefficients a2 0 low 16bits 
0x0438 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F7 H coefficients s1 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
0х043С MW ; 
F7L coefficients s1 low 16bits 
0x0440 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F8 H coefficients bO 1 high 16bits 
0x0444 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F8 L coefficients bO 1 low 16bits 
0x0448 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1232 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


Offset Address Name Description 


coefficients а0 1 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F9 L coefficients a0 1 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F10 H coefficients b1 1 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F10L coefficients b1 1 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F11 H coefficients a1 1 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F11L coefficients a1 1 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F12 H coefficients b2. 1 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F12 L coefficients b2 1 low 16bits 
ADCO1 HPCOE | АОСО1 6 band IIR High-pass filter 
F13 H coefficients a2 1 high 16bits 
ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
F13 L coefficients a2 1 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F14 H coefficients s2 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F14 L coefficients s2 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F15 H coefficients bO 2 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F15 L coefficients b0_ 2 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F16 H coefficients a0 2 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F16 L coefficients a0_2 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F17 H coefficients b1 2 high 16bits 
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0x048C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
` F17_L coefficients b1 2 low 16bits 
0x040 ADC01_HPCOE | ADCO!1 6 band IIR High-pass filter 
à F18 H coefficients a1 2 high 16bits 
0х0494 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X Е18 1 coefficients а1_2 low 16bits 
0x0498 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
ü F19 H coefficients b2 2 high 16bits 
0x049C ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F19 L coefficients b2 2 low 16bits 
0x04AQ ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F20 H coefficients a2. 2 high 16bits 
Ox04A4 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F20 L coefficients a2 2 low 16bits 
Ox04A8 ADCO1 HPCOE | АОСО1 6 band IIR High-pass filter 
F21 H coefficients s3 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
0х04АС -" | 
F21 L coefficients s3 low 16bits 
0x04B0 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F22 H coefficients bO 3 high 16bits 
0x04B4 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
Š F22_L coefficients b0_3 low 16bits 
0x04B8 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x F23 H coefficients a0_3 high 16bits 
0х04ВС ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F23 L coefficients а0 3 low 16bits 
0Х04С0 ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
F24 H coefficients b1 3 high 16bits 
0x04C4 ADC01_HPCOE | ADCO!1 6 band IIR High-pass filter 
Ғ24 L coefficients b1 3 low 16bits 
0x04C8 ADC01_HPCOE | ADC01 6 band IIR High-pass filter 
F25_H coefficients a1_3 high 16bits 
0x04CC ADCO1 HPCOE | ADCO!1 6 band IIR High-pass filter 
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Ғ25 L coefficients а1_3 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F26 H coefficients b2 3 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F26 L coefficients b2 3 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F27 H coefficients a2 3 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F27 L coefficients a2 3 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F28 H coefficients s4 high 16bits 

ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F28 L coefficients s4 low 16bits 

ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F29 H coefficients bO 4 high 16bits 
ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
F29 L coefficients БО 4 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F30 H coefficients аб 4 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F30 L coefficients a0 4 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F31 H coefficients b1 4 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F31 L coefficients b1 4 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F32 H coefficients a1 4 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F32 L coefficients a1_4 low 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F33 H coefficients b2 4 high 16bits 
ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F33 L coefficients b2 4 low 16bits 
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0x0510 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x 
F34 Н coefficients а2 4 high 1654$ 
0х0514 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
š F34 L coefficients a2_4 low 16bits 
0x0518 ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
x 
F35_H coefficients s5 high 16bits 
0x051C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
x 
F35_L coefficients s5 low 16bits 
0x0520 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F36 H coefficients bO 5 high 16bits 
0x0524 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F36_L coefficients bO. 5 low 16bits 
0x0528 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F37 H coefficients a0 5 high 16bits 
0x052C ADCO1 HPCOE. | ADCO!1 6 band IIR High-pass filter 
ЕЗ? ІІ coefficients а0 5 low 1661$ 
0x0530 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
X 
F38 H coefficients b1 5 high 16bits 
0х0534 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
a F38 L coefficients b1_5 low 16bits 
0x0538 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
i F39 H coefficients a1 5 high 16bits 
0х0536 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
i ЕЗ9 L coefficients a1 5 low 16bits 
0x0540 ADCO1 HPCOE | ADCO! 6 band IIR High-pass filter 
Ғ40 H coefficients b2 5 high 16bits 
0x0544 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
Ғ40 L coefficients b2 5 low 16bits 
0x0548 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F41_H coefficients a2_5 high 16bits 
0x054C ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F41 L coefficients a2 5 low 16bits 
0x0550 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
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F42 Н coefficients 56 high 165$ 
0х0554 ADCO1 HPCOE | ADC01 6 band IIR High-pass filter 
F42 L coefficients s6 low 16bits 
0x0600 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
FO_H coefficients $0 high 16bits 
0x0604 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
? FOL coefficients $0 low 8bits 
0x0608 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F1 H coefficients bO 0 high 16bits 
0x060C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
И Е1 1 coefficients Б0 0 low 166$ 
0Х0610 ADC23_HPCOE | ADC23 6 band ИВ High-pass filter 
F2 H coefficients a0. 0 high 16bits 
0x0614 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F2L coefficients a0 0 low 16bits 
0x0618 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F3 H coefficients b1 0 high 16bits 
0x061C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
ЕЗ coefficients b1 0 low 165$ 
0x0620 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
ҒА Н coefficients a1 0 high 16bits 
0х0624 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
ú F4_L coefficients а1 0 low 16bits 
50628 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Б F5_H coefficients b2_0 high 16bits 
0x062C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
: F5_L coefficients b2 0 low 16bits 
0x0630 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
i F6_H coefficients а2 0 high 16bits 
0x0634 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Fe L coefficients a2 0 low 16bits 


0x0638 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
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coefficients s1 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F7L coefficients s1 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F8 H coefficients bO 1 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F8 L coefficients bO 1 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F9 H coefficients a0 1 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
FOL coefficients а0_1 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F10_H coefficients b1. 1 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F10 L coefficients b1 1 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F11 H coefficients a1 1 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F11_L coefficients a1_1 low 16bits 
ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
Е12_Н coefficients b2 1 high 1654$ 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F12 L coefficients b2 1 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F13 H coefficients a2 1 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F13 L coefficients a2 1 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F14 H coefficients s2 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F14 L coefficients s2 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F15 H coefficients bO 2 high 16bits 
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0x067C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x F15 L coefficients b0_2 low 16bits 
0x0680 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F16 H coefficients a0 2 high 16bits 
0x0684 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F16 L coefficients a0. 2 low 16bits 
0x0688 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
ы Е17_Н coefficients b1 2 high 16bits 
0x068C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F17 L coefficients b1 2 low 16bits 
0x0690 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F18 H coefficients a1. 2 high 16bits 
0x0694 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F18 L coefficients a1 2 low 16bits 
0x0698 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F19 H coefficients b2 2 high 16bits 
0x069C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x F19 L coefficients b2_2 low 16bits 
0ХОБАО ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F20_H coefficients a2_2 high 16bits 
ahead ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
À F20_L coefficients а2 2 low 16bits 
0x06A8 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F21 H coefficients s3 high 16bits 
Ox06AC ADC23 HPCOE RE 6 band IIR High. pass filter 
F21 L coefficients s3 low 16bits 
0x06B0 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Е22_Н coefficients bO 3 high 1654$ 
0Х06В4 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F22 L coefficients b0_3 low 16bits 
0x06B8 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
F23_H coefficients a0_3 high 16bits 
0x06BC ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
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Offset Address Name Description 


F23 L coefficients a0 З low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F24 H coefficients b1 3 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F24 L coefficients b1 3 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F25 H coefficients a1 3 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Ғ25 L coefficients a1 3 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F26 H coefficients b2 3 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F26 L coefficients b2. З low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F27 Н coefficients a2 3 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F27 L coefficients a2 3 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F28 H coefficients s4 high 16bits 

ADC23 НРСОЕ | ADC23 6 band IIR High-pass filter 
Ғ28 L coefficients s4 low 16bits 

ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F29 H coefficients bO 4 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F29 L coefficients bO 4 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F30 H coefficients a0 4 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F30 L coefficients а0 4 low 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F31 H coefficients b1 4 high 16bits 
ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
ЕЗІ L coefficients b1 4 low 16bits 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1240 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


Offset Address Name Description 
0x0700 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
қ F32 H coefficients a1 4 high 16bits 
0x0704 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
P F32 L coefficients а1_4 low 16bits 
0x0708 ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
x 
F33 H coefficients b2_4 high 16bits 
0x070C ADC23_HPCOE | ADC23 6 band IIR High-pass filter 
` F33 L coefficients b2 4 low 16bits 
0х0710 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F34 H coefficients a2 4 high 16bits 
0х0714 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F34 L coefficients a2. 4 low 16bits 
0x0718 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F35 H coefficients s5 high 16bits 
0Х071С ADC23 НРСОЕ | ADC23 6 band IIR High-pass filter 
ЕЗ5 L coefficients s5 low 16bits 
0x0720 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x 
F36_H coefficients b0_5 high 16bits 
0х0724 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
ш ЕЗ6 L coefficients bO 5 low 16bits 
0x0728 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
` F37 H coefficients a0_5 high 16bits 
0х0726 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
i F37 L coefficients a0_5 low 16bits 
0x0730 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F38 H coefficients b1 5 high 16bits 
0x0734 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F38 L coefficients b1 5 low 16bits 
0x0738 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F39 H coefficients a1 5 high 16bits 
0x073C ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F39 L coefficients a1 5 low 16bits 
0x0740 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
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Offset Address Name Description 


(1 Ғ40 H coefficients 02 5 high 1661$ 

0x0744 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
Ғ40 L coefficients b2_5 low 16bits 

0x0748 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F41_H coefficients a2_5 high 16bits 

0х074С ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
F41 L coefficients a2 5 low 16bits 


0x0750 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x 
F42_H coefficients s6 high 16bits 
0x0754 ADC23 HPCOE | ADC23 6 band IIR High-pass filter 
x F42 L coefficients s6 low 16bits 


7.4.5.2 Register Descriptions 


7.4.5.2.1 VBDAO 


Description: 


0x0000 Voice band DACO data (reset 0x0000_0000) VBDAO 


ПЕ Е popi pp ЕЕ 


Reserved 
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Field Name i Description 


VBDAO [15:0] R/W Voice band DACO channel data from ARM/DSP. 
ARM/DSP writes every word of DACO data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DACO buffer one by one 


7.4.5... VBDA1 


Description: 


0x0004 Voice band DAC1 data (reset 0x0000_0000) VBDA1 


ОЕ eae ЕЕ Е 


Reserved 


R/W 


Field Name Reset | Description 
Value 


VBDA1 [15:0] 1610 Voice band DAC1 channel data from ARM/DSP. 
ARM/DSP writes every word of DAC1 data to this 
control register, and VBC moves the 16bits data to 
corresponding address of DAC1 buffer one by one 
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7.4.5.23 VBADO 


Description: 


0x0008 Voice band ADCO data (reset 0х0000 0000) VBADO 


B ERU S i ЕЕ Е ЕЧ pp 


Reserved 


Type 


Busana er ЕЕ 


VBADO 


Field Name Type | Reset | Description 
Value 


VBADO [15:0] 1610 ADCO channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADCO buffer 
one by one to this register, and then ARM/DSP read 
the ADCO data from this register 


7.4.5.24 МВАР1 


Description: 
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0х000С Voice band ADC1 data (reset 0х0000 0000) VBAD1 


БИБІ RN RR 


Reserved 


Type 


КУ ESTIS REOR CREE ЕЛЕР cd REP EG 


VBAD1 


Type 


Field Name Type | Reset | Description 
Value 


VBAD1 [15:0] 1610 ADC1 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC1 buffer 
one by one to this register, and then ARM/DSP read 
the ADC1 data from this register 


7.4.5.2.5 | VBBUFFSIZE 


Description: 
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0x0010 Voice band buffer size(reset 0x0000_0000) VBBUFFSIZE 


Е a Е А ЕЛЕ ВЕ СЗ 


Reserved 


Type 


BOY SE 


VBDABUFFSIZE VBADBUFFSIZE 


Т 


Field Name Reset | Description 
Value 

VBDABUFFSIZE | [15:8] 810 Voice band DACO апа DAC1 channel data buffer 
size, equals to real buffer size minus 1. max 159. 
0-159 maps to real buffer size 1~160 

VBADBUFFSIZE | [7:0] Voice band ADCO and ADC1 channel data buffer 
size, equals to real buffer size minus 1. max 159. 
0-159 maps to real buffer size 1~160 


7.4.5.26 | VBADBUFFDTA 


Description: 
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0x0014 Voice band buffer апа 125 control(reset 0х0000 1000) VBADBUFFDTA 


Е E С 


Reserved 


Type 


КА И Б ЕЛКЕ eee 


Reserved Е ADBUFF_A 


Field Name Type | Reset | Description 
Value 


VBIIS DLOOP [13] R/W 1'h0 Loop IIS three Tx signals(DA) to IIS three Rx 
signals(AD). 
0: normal mode 
1: loop mode 


И СС СЯ СС pe — 


VBISADCK23_INV | [11] 'h VBC interface reverses ADC23 12$ BCLK from 
audio CODEC as its 125 BCLK to receive serial data 
0: normal mode 
1: inverse mode 


VBISDACK INV [10] RAW | 1’hO VBC interface reverses DAC 125 ВСІК from audio 
CODEC as its 125 BCLK to send serial data 
0: normal mode 
1: inverse mode 


VBISADCKO1 INV VBC interface reverses ADCO1 125 BCLK from 
audio CODEC ав its 125 BCLK to receive serial data 
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0: normal mode 


1: inverse mode 

ADBUFF A R/W | 970 Voice band ADC channel data buffer size change, 
2's compliment number added to VBADBUFFSIZE 
and VBAD23BUFFSIZE, control AD data buffer 
change for next block. 


7.4.5.27 | VBDABUFFDTA 


Description: 


0x0018 Voice band buffer and mode control(reset 0x0000 0000) VBDABUFFDTA 


ËD u EIE ES ЕТЕ p ЕЕ ШЕЛ ЛЕ 


Reserved 


FD Rs oa eco Ne ol os is ROM M 


DABUFF A 


Field Name = pe Description 


VBENABLE [15] R/W Enable this bit then VBC interface starts working and 
software can receive voice band interrupt. Better set 
this bit after all other register bits are programmed. 
0: disable 
1: enable 


VBDA1DMA_EN | [14] [RW fino | DMA write DAC1 data buffer enable, set this bit to 
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enable DAC1 DMA mode 
0: disable 
1: enable 
VBDAODMA EN | [13] ! DMA write DACO data buffer enable, set this bit to 
enable DACO DMA mode 
0: disable 


1: enable 


VBAD1DMA EN | [12] А ОМА read ADC1 data buffer enable, set this bit to 
enable ADC1 DMA mode 
0: disable 
1: enable 

VBADODMA_EN | [11] : DMA read ADCO data buffer enable, set this bit to 
enable ADCO DMA mode 
0: disable 
1: enable 


RAMSW_EN | Software access ping-pong buffer enable when 
VBENABE bit low(before VBC interface start 
working), for both ADC and DAC channel(reading 
ADC data buffer and writing DACO, DAC1 data 
buffer) 

0: disable 
1: enable 

RAMSW_NUMB ! Software accessing ping-pong buffer indication, for 
both ADC and DAC channel(reading ADC data 
buffer and writing DACO, DAC1 data buffer) 

0: software access data buffer 0 
1: software access data buffer 1 


DABUFF_A ! Voice band DAC channel data buffer size change, 
25 compliment number added to VBDABUFFSIZE, 
control DA data buffer change for next block. 


7.4.5.28 | VBADCNT 


Description: 
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0x001C Voice band ADC buffer counter(reset 0x0000 0000) VBADCNT 


e EEG ae ЕЕ ЕЕ c Е 


Reserved 


Type 


BUL ШЕ КЧ ЕН CR E ed LES ES RC Е EE 


VBAD1CNT VBADOCNT 


Type 


Field Name ulli Description 

VBAD1CNT [15:8] ADC1 data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADC1 ping-pong buffer) 

VBADOCNT [7:0] ADCO data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADCO ping-pong buffer) 


7.4.5.2. VBDACNT 


Description: 
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0x0020 Voice band DAC buffer counter(reset 0x0000 0000) VBDACNT 


IE Е ESI ELE EO E EDEN URN ВЕ 


Reserved 


Field Name ui Type Description 

VBDA1CNT [15:8] DAC1 data buffer address counter (address of 
VBC interface reading output data from DAC1 
ping-pong buffer to audio CODEC) 

VBDAOCNT [7:0] DACO data buffer address counter (address of 
VBC interface reading output data from DACO 
ping-pong buffer to audio CODEC) 


7.4.5.210 VBAD23CNT 


Description: 
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0x0024 Voice band ADC23 buffer counter(reset 0х0000 0000) VBAD23CNT 


БИБІ ERR ЛЕ 


Reserved 


Type 


Л ШЕ КА БС E ed LES ER RC PUN EE 


УВАОЗСМТ VBAD2CNT 


Type 


Field Name ulli Description 

VBAD3CNT [15:8] ADC3 data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADC3 ping-pong buffer) 

VBAD2CNT [7:0] ADC2 data buffer address counter (address of 
VBC interface writing input data from audio CODEC 
to ADC2 ping-pong buffer) 


7.4.5.2.11 VBADDMA 


Description: 
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0x0028 Voice Band ADC23 DMA enable(reset 0x0000_0000) VBADDMA 


E E p ЗА ИЕЛЕ ДЕ 


Reserved 


Type 


НЕЗ Se eS ЗЕЛ RISUS NER 
VBA | VBA 


Reserved 


Type RO RW | RW 


Field Name Type | Reset | Description 
Value 


VBAD3DMA_EN | [1] R/W 1'h0 DMA read ADC3 data buffer enable, set this bit to 
enable ADC3 DMA mode 
0: disable 
1: enable 

VBAD2DMA_EN RAN 110 ОМА read ADC2 data buffer enable, set this bit to 
enable ADC2 DMA mode 
0: disable 
1: enable 


7.4.5.2.12 УВВОҒҒАр23 


Description: 
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0x002C Voice Бапа ADC23 buffer size(reset 0х0000 0000) VBBUFFAD23 


Bus p p; popi E EDEN RR ВЕ 


Reserved 


Type 


Bai ДЕ EE ЕЕЕ Ға ЛЕЛЕР RE ED EG 


Reserved VBAD23BUFFSIZE 


we => s 


Field Name Type | Reset | Description 
Value 


VBAD23BUFFSIZE | [7:0] R/W |870 Voice band ADC23 channel data buffer size, equals 
to real buffer size minus 1. max 159. 0-159 maps to 
real buffer size 1-160 


7.4.5.213 — VBINTTYPE 


Description: 
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0x0034 Voice Band interrupt type(reset 0x0000 0000) VBINTTYPE 


Hed EE ES EE CES pi ES RS ER SUO EE EA 


Reserved 


Type 


НЕЗ ЕДЕ ОЕ ЕЛЕ SR PR ag REIR КҮҮ 


Ad23 int ty Аа01 int ty 
Reserved Da int type 
pe pe 


| туре | 


Field Name Type | Reset | Description 
Value 


Ad23_int_type [5:4] R/W 290 ADC23 interrupt type, 
200: Standard interrupt, should be cleared in VBC 
control register 
2'b01: wide pulse, and the width is 12 ADC23 IIS bit 
clock cycles, and the interrupt should be 
cleared in global register 
2'b10, 2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 
Note: 27000 should be used since no VBC interrupt 
clear register in global register 


Da int type [3:2] RAN DAC interrupt type, 
2'b00: Standard interrupt, should be cleared in VBC 
control register 
2'b01: wide pulse, and the width is 12 ADC IIS bit 
clock cycles, and the interrupt should be 
cleared in global register 
2'b10,2'b11: one apb/z-bus clock cycle pulse, and 
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Ad01_int_type [1:0] 


7.4.5.214 VBDATASWT 


SC9832 Device Specification 


the interrupt should be cleared in global 
register 


Note: 27000 should be used since no VBC interrupt 
clear register in global register 


ADCO! interrupt type, 


200: Standard interrupt, should be cleared іп VBC 
control register 


2'b01: wide pulse, and the width is 12 ADCO!1 IIS bit 
clock cycles, and the interrupt should be 


cleared in global register 

2'b10, 2'b11: one apb/z-bus clock cycle pulse, and 
the interrupt should be cleared in global 
register 

Note: 2000 should be used since no VBC interrupt 
clear register in global register 
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0x0038 Voice Band АРВ data switch(reset 0x0000 0000) VBDATASWT 


ul ЕЕЕ p p aps ЕК Б 


Reserved 


Type 


(ЕЗ ШЕМ А u map Е 


Reserved 


с 


R/W R/W | R/W RO RW | RW R/W 


Field Name Type | Reset | Description 
Value 


Vb_ad23 iis Ir md R/W |170 Active level of 2/3 channel for ADC23 
“0”: High for channel 2 low for channel 3 
“4”: Low for channel 2 high for channel 3 
Vb ad23 iis pcm md | [5] RAV | 1710 ADC23 125 interface format 
0: 125 compatible format 
1: PCM compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 12S master 
Vb ad23 iis Isb [4] RAN |170 ADC23 125 serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 
Oooo p epe -- 


vb_buf_out23_swt [2] RAW | 1710 VBC data read Нот ADC23 ping-pong buffer to 
APB switch control 
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1’b0: The 1664$ data will be the low-half word 
PRDATA[15:0] 

1’b1: The 16bits data will be the high-half word 
РАБАТА[З1:16] 


vb_buf_out01_swt 1 VBC data read from | ADCO1 ping-pong buffer to 
APB switch control 


1b0: The 16bits data will be the low-half word 
PRDATA[15:0] 


1’b1: The 16bits data will be the high-half word 
РАБАТА[З1:16] 
vb buf іп swt ; VBC data written by APB to DAC ping-pong buffer 
switch control 
160: PWDATA[15:0] will be selected 
1'b1: PNDATA[31:16] will be selected 


7.4.5.215 — VBIISSEL 


Description: 


0x003C Voice Band IIS Interface select(reset 0x0000_0000) VBIISSEL 


P Si ee eee OR ON 


vb_iis_da_sel vb iis ad23 sel vb iis а001 sel 
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Field Name Type | Reset | Description 
Value 


wawara 


Vb iis da Ir md [14] RAW | 160 Active level of 0/1 channel for DAC 
“0”: High for channel 0, low for channel 1 
“1”: Low for channel 0, high for channel 1 
R/W | 160 


Vb iis adO1 Ir md [13] Active level of 0/1 channel for ADCO1 
"0": High for channel 0, low for channel 1 


“1”: Low for channel 0, high for channel 1 


vb iis da pcm md i DAC 12S interface format 


0: [2$ compatible format 
1: PCM compatible format 


Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 


vb iis ad01 pcm md ; АОСО1 125 interface format 
0: 125 compatible format 
1: РСМ compatible format 
Note: 125 mode is recommended to be compatible 
with audio CODEC 125 master 
vb iis da Isb i DAC 12S serial data transfer order 
0: MSB first 
1: LSB first 


Note: must always be programmed to ‘0’ 


vb iis adO1 Isb | ADCO!1 125 serial data transfer order 
0: MSB first 
1: LSB first 
Note: must always be programmed to ‘0’ 


vb_iis_da_sel ! VBC DAC IIS interface select Нот 5 group 125 
interface 


vb iis ad23 sel : | VBC ADC23 IIS interface select from 5 group 125 
interface 


vb_iis_ad01_ sel : : VBC ADC01 IIS interface select from 5 group 125 
interface 
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7.4.5.216 — DAPATHCTL 


Description: 


0x0040 Voice band DAC path control (reset 0х0000 0000) DAPATHCTL 


EA ЕЕ ДЕТ И TES ЕЛЕ ЕЛ i 


Reserved 


Type 


Da1 addst s DaO addst s Da1 addím Ба0 адат 
Reserved 
el sel sel 


| Type | 


Field Name Type | Reset | Description 
Value 


Da1_addst_sel [7:6] R/W 2'h0 2'b00: DAC1 data Нот ALC directly sent to DAC 125 
2'b01: DAC1 data from ALC added with side tone 
data, then sent to DAC 125 
2'b10: DAC1 data from ALC subtracted from side 
tone output data, then sent to DAC 12$ 
60.96cmb11: Reserved 

Da0_addst sel [5:4] RAN 2'h0 2'b00: DACO data from ALC directly sent to DAC 125 
2'b01: DAC0 data from ALC added with side tone 
data, then sent to DAC 125 
2'b10: DAC0 data from ALC subtracted from side 
tone output data, then sent to DAC 125 
2'b11: Reserved 

Dai addfm sel | [3:2] R/W 2'b00: DAC1 buffer data directly sent to DAC HPF 
2'b01: DAC1 buffer data added with side tone data, 
then sent to DAC HPF 
2'b10: DAC1 buffer data subtracted from side tone 
output data, then sent to DAC HPF 
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2911: Reserved 


ем | 
DaO addfm sel | [1:0] R/W 210 2'b00: DACO buffer data directly sent to DAC HPF 
2'b01: DACO buffer data added with side tone output 
data, then sent to DAC HPF 
2010: DACO buffer data subtracted from side tone 
output data, then sent to DAC HPF 
2'511: Reserved 


7.4.5.217 — DADGCTL 


Description: 


0x0044 Voice band DAC digital gain control (reset 0х0000 1818) DADGCTL 


АЕ ЕЛЕЕ ДЕЛЕ Е 


Reserved 


ПЕ Л a РҮҮ ЕУ 


Dad Dad 
g_en Dadg_dg_1 g_en Dadg dg 0 
21 20 


Field Name Type | Reset | Description 
Value 


ПВ ee 
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7.4.5.218 DAHPCTL 


Description: 


0x0048 Voice band DAC EQ control (reset 0x0000 007F) DAEQCTL 


EGRE ESI E pp ESL UST EET ЕЛЕ 


Reserved 


Hpr 
eg c R limit 


R/W 


Field Name Type | Reset | Description 
Value 


eee — —i 


ae, pos sel [13] RW | 1hO 1’b0: i. is before ALG 
1'b1: EQ4 is behind ALG 
Dac_eq4_en [12] RAN | 1’hO 1’b0: DAC 4-band IIR bypass 
1’b1: DAC 4-band IIR enable 
Dac_alc_en [11] RAN | 1’hO 100: DAC ALC bypass 
1'b1: DAC ALC enable 
Dac eq6 en [10] RAN | 1’hO 1'b0: DAC 6-band ПІН bypass 
1'b1: DAC 6-band IIR enable 
Hp reg clr RAW | t'hO Clear all IIR registers, 
Please write 1'b1 and later write 1'bO to finish the 
register clear process 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1262 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


Wid sel [8] R/W 80 160: 16bits output 


1’b1: 24bits output 


R_limit [7:0] R/W | 8h7F | DAC output signal limit, the actual limit value on the 
24bits output signal is: r limit[7:0]««16--16'hFFFF 


7.4.5.219 DAALCCTLO 


Description: 


0x004C Voice band DAC ALC coefficient : hold (reset 0х0000 0000) DAALCCTLO 


P EE ES ЕЛЕР E S ES bD 


Reserved 


Type 


Е a RR EG Е C ES 


Dac alc hld 


Type 


Field Name Type | Reset | Description 
Value 


Dac alc hld [15:0] 16'h0 DAC ALC coefficient: hold 


7.4.5.2.20 — DAALCCTL1 


Description: 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1263 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


0x0050 Voice band DAC ALC coefficient : rise (reset 0x0000_0000) DAALCCTL1 


Ше E о 


Reserved 


Type 


ДЕЕ ЕЕЕ ЕЕЕ ЕДЕ 


Dac alc rise 


s 


Field Name Туре | Reset | Description 
Value 


[15:0] 16'h0 DAC ALC coefficient: rise 


7.4.5.2.21 DAALCCTL2 


Description: 


0x0054 Voice band DAC ALC coefficient : fall (reset 0х0000 0000) DAALCCTL2 


ЯА E E E B 


Reserved 


Type 


Dac_alc_fall 


ЗЭ ЕЛЕ В ВВ papam: 


Туре RW 
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Field Name i Description 


Dac_alc_fall [15:0] 16'h0 DAC ALC coefficient: fall 


7.4.5.2.22 DAALCCTL3 


Description: 


0x0058 Voice band DAC ALC coefficient : limit (reset 0х0000 0000) DAALCCTL3 


BO pi r pp si o АЕ 


Reserved 


Type 


RES SE ЕЛЕ ИЛЕ ЗЕН 


Dac alc Imt 


s 


Field Name Type | Reset | Description 
Value 


Dac alc Imt [15:0] 16'h0 DAC ALC coefficient: limit 


7.4.5.2.23 DAALCCTL4 


Description: 
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Voice band DAC ALC coefficient : threshold (reset 
0х005С DAALCCTL4 
0x0000_0000) 


АЕ ЕЛЕ РИ ЕЛ РЕШЕ ЕЛЕ ЕЛ RI 


Reserved 


Type 


ECTS SERES В ВВ ЖЕН И RN 


Dac_alc_thd 


s 


Field Name Type | Reset | Description 
Value 


Dac alc thd [15:0] 16'h0 DAC ALC coefficient: threshold 


7.4.5.2.24  DAALCCTL5 


Description: 


0x0060 Voice band DAC ALC coefficient : ratio (reset 0х0000 0000) DAALCCTL5 


ШЕН ЕЕ ЕИ ЕЕ Е ИЕЛЕ ҮЛ А 


Reserved 


Type 


Dac_alc_ratio 


ЕЗ Ee Е Е D SA ERI OI M 


s 
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Field Name Type | Reset | Description 
Value 


[15:0] 16'h0 DAC ALC coefficient: ratio 


7.4.5.2.25 | DAALCCTL6 


Description: 


Voice band DAC ALC coefficient : cg var (reset 
0x0064 DAALCCTL6 
0x0000 0000) 


ШЕ E s E p ES E E ES OTI o 


Reserved 


Type 


ES Ee АЛ БА ЧЕЗ ЕЗ 


Dac alc cg var 


s 


Field Name Type | Reset | Description 
Value 


[15:0] 16'h0 DAC ALC coefficient: cg var 


7.4.5.2.26 DAALCCTL7 


Description: 
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Voice band DAC ALC coefficient : release rate(reset 
0x0068 DAALCCTL7 
0x0000 0000) 


ЕЕ ЕЛЕ РЕ ЕЛ РЕШЕ EIUS ES RR RM 


Reserved 


Type 


НАШ Ы > И eee 


Dac_alc_rls_rate 


s 


Field Name Type | Reset | Description 
Value 


Dac alc rls rate | [15:0] 16'h0 DAC ALC coefficient: release rate 


7.4.5.2.27 | DAALCCTL8 


Description: 
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Voice band DAC ALC coefficient : attack rate(reset 
0x006C DAALCCTL8 
0x0000_0000) 


АЕ ЕЛ ee SE RA c 


Reserved 


Type 


Pa o СЕЕ Rod RN 


Dac_alc_atk_rate 


s 


Field Name Type | Reset | Description 
Value 


Dac alc atk rate | [15:0] 16’ho | DAC ALC coefficient: attack rate 


7.4.5.2.28 DAALCCTLY9 


Description: 
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Voice band DAC ALC coefficient : release rate ex(reset 
0x0070 DAALCCTL9 
0х0000 0000) 


ЕЕ ЕЛЕ РИ ЕЕ РЕШЕ PSU ES RR RN 


Reserved 


Type 


pm 


Dac alc rls rate ex 


s 


Field Name Type | Reset | Description 
Value 


Dac alc rls rate ex | [15:0] 16’ho | DAC ALC coefficient: release rate ex 


7.4.5.2.29 — DAALCCTL10 


Description: 
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Voice band DAC ALC coefficient : attack rate ex(reset 
0x0074 DAALCCTL10 
0х0000 0000) 


LEES ЕЕ ВЕ E EESTI E SR RA cd КЕЗ 


Reserved 


Type 


ppum 


Dac alc atk rate ex 


s 


Field Name Type | Reset | Description 
Value 


Dac alc atk rate ex | [15:0] 16’ho | DAC ALC coefficient: attack rate ex 


7.4.5.2.30 | STCTLO 


Description: 
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Voice band Side Tone control of channelO(reset 
0x0078 STCTLO 
0x0000 0183) 


ЕЕЕ ЛЕ ЕЛДЕ ESI pu ЕЛ ШУ 


Reserved 


Type 


ЕЛ ТЕШ Е o d NOH n Mc 


Vbst 
Reserved Е Vbst_hpf_dg_0 Vbst hpf n 0 


| туре | 


Field Name Type | Reset | Description 
Value 


Vbst_en_0 [12] RAN |1780 0: м tone of channel 0 disable 
1: Side tone of channel 0 enable 
Vbst_hpf_en_0 [11] RAN | 1'h0 0: Side tone HPF of channel 0 disable 
1: Side tone HPF of channel 0 enable 
Vbst Vost hpf 4000 | dg 0 [10:4] 7h18 | Side tone gain coefficient of сһаппеіо tone gain coefficient of channel 0 
Vbst_hpf_n_0 [3:0] RW. | 4h3 оС С tone high-pass filter coefficient of 
channel0(4’h0 is reserved) 


7.4.5.2.31 STCTL1 


Description: 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1272 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9832 Device Specification 


Voice band Side Tone control of channel1(reset 
0x007C STCTL1 
0x0000 0183) 


ЕЕ Е ЕЕ ЕС ES RS 


Reserved 


Type 


ма 


Vbst 
Vbst 
e| Vbst hpf dg 1 Vbst hpf n 1 
l)chn n 


=== [LINER NU e = 


Field Name Type | Reset | Description 
Value 


Vbst1 sel chn [14] RAN | 1'h0  —— tone channel1 input select between ADC01 
and ADC23 

Vbst0 sel chn [13] RAN | 1'h0 Side tone channel0 input select between ADC01 

MEE and ADC23 

Vbst en 1 [12] RAN | 1780 0: Side tone of channel 1 disable 
1: Side tone of channel 1 enable 

Vbst_hpf_en_1 [11] RAN | 1'h0 0: Side tone HPF of channel 1 disable 
1: Side tone HPF of channel 1 enable 

Vbst |Vbsthptdg i | dg |Vbsthptdg i | [10:4] 7h18 | Side tone gain coefficient of channel 1 tone gain coefficient of channel 1 

Vbst hpf n 1 [3:0] RAN | 4’h3 isis alata E tone high-pass filter coefficient of 

» channel (4'hO is reserved) 


7.4.5.2.32 АПРАТНСТІ. 


Description: 
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0x0080 Voice band ADC path control(reset 0х0000 0000) ADPATHCTL 


ИЕ ERE а spp ESO EIN ES 


Reserved 


Sti inmux s | 510 inmux s dg Ad3 inmux s | Ad2 inmux s | Adi inmux s | Ad0 inmux s 
mux 
sel 


| туре | 


Field Мате Туре | Reset | Description 
Value 


St1_inmux_sel [15:14] | RW |2Һ0 | If stt_sel_chn=0, 
2'b00: ADC1 data as ST1 input 
201: ADCO data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
If st1 sel chn-1, 
2'b00: ADC3 data ав ST1 input 
2'b01: ADC2 data as ST1 input 
2'b10,2'b11: 0 as ST1 input 
510 іптих sel [13:12] | RW |2ho | If st0_sel_chn=0, 
2200: ADCO data as STO input 
2'b01: ADC1 data as STO input 
2'b10,2'b11: 0 as STO input 
If 510 sel сһп=1, 
2'b00: ADC2 data as STO input 
2'b01: ADC3 data as STO input 
2'b10,2'b11: 0 as STO input 


Ad3 dgmux sel [11] RAN |11780 1’b0: ADC data as input of ADC3 DG 
1'b1: DAC1 function output data as input of ADC3 
DG 

Ad2 dgmux sel [10] RAN | t'hO 150: ADC data as input of ADC2 DG 
1'b1: DACO function output data as input of ADC2 
DG 
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Ad1_dgmux_sel , 100: ADC data as input of ADC1 DG 


1'b1: DAC1 function output data as input of ADC1 
DG 
AdO dgmux sel Es 
Ad3 inmux sel [7:6] 


: 12S ADC3 data as input of ADC3 path 
: 12S ADC2 data as input of ADC3 path 
: 2511: 0 as input 


10 100: ADC data as input of ADCO DG 
1'b1: DACO function output data as input of ADCO 
| 
Ad2 іптих sel [5:4] 2'h0 : 12S ADC2 data as input of ADC2 path 
: 12S ADC3 data as input of ADC2 path 
: 2611: 0 as input 
Adi inmux sel [3:2] 


DG 
AdO inmux sel [1:0] 


7.4.5.2.33 — ADO1DGCTL 


Description: 


: 12S ADC1 data as input of ADC1 path 
: 12S ADCO data as input of ADC1 path 
: 2’b11: 0 as input 


: 12S ADCO data as input of ADCO path 
: 12S ADC1 data as input of ADCO path 
2'b11: 0 as input 
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0x0084 Voice band ADCO!1 digital gain control (reset 0х0000 1818) ADO1DGCTL 


Б ESTEE s ERES ЕЕ EO ACIE ЕЕ 


Reserved 


Type 


КЛ ЕЛ ЛЕЛЕ ЕЕЕ EG 


=-= — u zou A 


| туре | 


Field Name Type | Reset | Description 
Value 


ЕСКЕН 
ы Шм CNN 


7.4.5.2.34 ADDG23CTL 


Description: 
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0x0088 Voice band ADC23 digital gain control (reset 0х0000 1818) AD23DGCTL 


Б ES ES E s ER REPE ЕЕ ES ACIE I 


Reserved 


Type 


КЛ ЕЛ ЛЕЛЕ ЕЛ ER GER RE SAC EG 


“ЫЫ _ =_ ЕЕ zou e 


| туре | 


Field Name Type | Reset | Description 
Value 


Adana 
Е ee ы NN 


7.4.5.2.35 — ADEQCTL 


Description: 
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0x008C Voice band ADC EQ6 control (reset 0х0000 0000) ADCEQCTL 


[Es Ee E ДЕЛЕ st ec ee REB Е 


Reserved 


Type 


IE ee ее 


Аас0 
Reserved Е S 


| туре | 


Field Мате Туре | Reset | Description 
Уаше 


Adc23_hpreg_clr [3] RAN | 1'h0 Clear all ADC23 HPF ПВ registers, 
Please write 1'b1 and later write 1'b0 to finish the 
register clear process 

Adc01_hpreg_clr [2] RAN | 1'h0 Clear all ADC01 HPF IIR registers, 
Please write 1'b1 and later write 1'b0 to finish the 
register clear process 

Adc23_eq6_en [1] RAN | 1'h0 1750: ADC23 6-band ИВ bypass 
1761: ADC23 6-band ИВ enable 

Адс01 eg6 en RW | t'ho | 100: ADCO1 6-band IIR bypass 
1'b1: ADCO1 6-band ИВ enable 


7.4.5.2.36 — ADCSRCCTL 


Description: 
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0x0090 Voice band ADC SRC control (reset 0х0000 0000) ADCSRCCTL 


S EI ES ea ESSE ESSE ЕЕ ЕЗ 


Reserved 


Type 


| 


Field Name Type | Reset | Description 
Value 


Adc src f1 sel 23 [12] R/W | 7Һ0 | 10: ADC23 SRC up2 path selected 
1'b1: ADC23 SRC up3 path selected 

Adc src f1f2f3 Аас src 111218 bp 23 | 23 ADC23 SRC Е!Е2ЕЗ section bypass 

Adc src pause 23 ADC23 SRC pause, high effective 


Adc src clr 23 R/W | t'ho | ADC23 SRC clear 
Note: If ADC23 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADC23 SRC 
before VBC start working 


Adc src f1 sel 01 -CNE RAN | t'hO 1750: = SRC up2 path selected 
1761: ADCO1 SRC up3 path selected 

Аас src f1f2f3 Аас src 111218 bp 01 | 01 ADCO1 SRC F!F2F3 section bypass 

Adc src pause 01 ADCO1 SRC pause, high effective 


Adc src clr 01 [1] R/W ADC01 SRC clear 
Note: If ADCO1 SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the ADC01 SRC 
before VBC start working 
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Adc src en 01 [0] RAN | t'hO ADCO1 SRC enable 


7.4.5.2.37 | DACSRCCTL 


Description: 


0x0094 Voice band DAC SRC control (reset 0х0000 0000) DACSRCCTL 


Л БИЕ ea ЕЕ ЕЕ RES ER 


Reserved 


Type 


ЕЕ EH EGG САС E EG RUBER 


_ | dac. 

dac | dac. 
src f SIC 

Reserved src_ src_ 
paus 

clr en 


Field Name Type | Reset | Description 
Value 
dac src fO. sel RAN | t'hO 1'b0: SS MEME SRC FO up2 path selected 
1'b1: DAC SRC FO up4 path selected 
dac src #0 [dac sr f0 bp — | DAC SRC FO section | DAC SRC ҒО section bypass | 
dac src #1 sel [4] RAN | t'hO 1'b0: 2-4... SRC F1F2FF3 up2 path selected 
1761: DAC SRC F1F2F3 up3 path selected 
dac_src_f1f2f3 дас sre 111213 bp | DAC SRC ҒІЕ2ЕЗ section bypass 


dac_src_clr [1] R/W DAC SRC clear 
Note: If DAC SRC is enabled, this bit must be 
written 1'b1, then 1'bO, to clear the DAC SRC 
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before VBC start working 


ETC т 


7.4.5.2.38 МІХЕНСТІ. 


Description: 


0x0098 Voice band DAC SRC control (reset 0x0000_0000) DACSRCCTL 


ES ЕЦЕЛЕЯ ЕЛЕБИ БЕЛ ИНЕ 


Reserved 


Dac_mixer_mux_sel Dac_mixer_mux_sel 


1 


Field Name Reset | Description 
Value 


St_mixer_out_sel_1 [15] Tho | ST1 mixer output select 
1'b0: dataout x 1 


1'b1: dataout x -1 


St_mixer_out_sel_0 [14] STO mixer output select 
1'b0: dataout x 1 


1'b1: dataout x -1 


St mixer mux sel 1 [13:11] | RW ST mixer channel1 input select 
3'b000: ST1 data 
3'b001: STO data 
3'b010: (5Т0--6Т1)/2 
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3'b011: (STO-ST1)/2 
Other: 0 


St mixer mux sel 0 : , ST mixer сһаппе!0 input select 
3'b000: STO data 
3'b001: ST1 data 
3'b010: (5Т0--5Т1)/2 
3'b011: (STO-ST1)/2 
Other: 0 


Dac mixer out sel 1 : DAC1 mixer output select 
1750: dataout x 1 
1'b1: dataout x -1 


Dac mixer out sel 0 , DACO mixer output select 
1’b0: dataout x 1 
1'b1: dataout x -1 


Dac mixer mux sel 1 : , DAC mixer channel1 input select 
3'b000: DAC1 data 
3'b001: DACO data 
3'b010: (DACO«-DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


Dac mixer тих sel 0 : , DAC mixer сһаппеі0 input select 
3'b000: DACO data 
3'b001: DAC1 data 
3'b010: (DACO+DAC1)/2 
3'b011: (DACO-DAC1)/2 
Other: 0 


7.4.5.2.39 — STFIFOLVL 


Description: 
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0x009C VBC STFIFO level control(reset 0х0000 0044) 


SC9832 Device Specification 


Reserved 


STFIFOLVL 


ШЕ EGRE pi E ES e Е 


Type 


Reserved 


vbst Шо ae МІ 


vbst fifo af lvl 


Field Name Type | Reset | Description 
Value 


NENNEN 3: Reseved 000000000000 
| one sa ин к ш 


7.4.5.2.40 VBIRQEN 


Description: 
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0x00A0 Voice Band interrupt enable(reset 0x0000 0000) VBIRQEN 


Er; Pe E se on a КАК 


Reserved 


Type 


Pol ЖЕДЕЛ C EE ER аа 


Reserved 


R/W R/W R/W 


mm БИМЕН ЕЕЕ 
Value 

[ea [e ао Гаво 

paeem m [mw СЛИНИ 


7.4.5.2.41 VBIRQCLR 


Description: 
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0x00A4 Voice Band interrupt clear(reset 0x0000_0000) VBIRQCLR 


S Fe ee E ЕА Е 


Reserved 


Type 


Е Е Е Е ER RC EG 


Reserved 


R/W R/W R/W 


mm БИМЕН ЕЕЕ 
Value 

[far [етее 

ЕТ m [rw СВЕ: ООО 


7.4.5.2.42  VBIRORAW 


Description: 
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0x00A8 Voice Band interrupt raw status(reset 0х0000 0000) VBIRQRAW 


Hs Fe ЕД ЕЕЕ ES EE IERI ЕЛЕДЕ А 


Reserved 


Type 


Ee ee s S а 


Reserved 


RO RO RO 


mm e ms ЕЕЕ 
Value 
Gawa 
ЕСИ СЗ [те СР РЗ 
eme [а [ко me [reremane 
БЕЛЕСІ [m [We [nw ЕО 
avem [m [no ЕЕ | 


7.4.5.2.43  VBIRGSTS 


Description: 
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0х00АС Voice Band interrupt status(reset 0х0000 0000) VBIRQSTS 


al zi IE ЕЕ ЕЕ ЕЕ 


Reserved 


Type 


Б ЛЕ ЫЕ ERES GB us ER RC EG 


Reserved 


RO RO RO 


mm БИМЕН ЕЕЕ 
Value 

[far [тее 

Е [ш [mo [mm ЕО 

eme m [mo me ООО 

матч» [m |е [т Е ОО 

Pavese [m [we [ow аот тента 


7.4.5.2.44  VBNGCVTHD 


Description: 
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0x00BO DAC Noise gate VTHD(reset 0x0000 0000) VBNGCVTHD 


ШЕШ ЕТЕ FE EE P ea eT ES а 


Reserved 


Type 


Ж ЧЛ ECTS Е a a A 


Dac_ngc_voice_thd 


s 


Field Name Type | Reset | Description 
Value 


Dac ngc voice thd | [15:0] 1610 | DAC noise gate voice threshhold 


7.4.5.2.45 — VBNGCTTHD 


Description: 
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0x00B4 DAC Noise gate TTHD(reset 0x0000_0000) VBNGCTTHD 


eg ee a ЕЕ ЗНА 


Reserved 


Type 


Ж ЧЛ О ЕТ Л ЛЕЛЕ a a ВА RC E 


Бас пос tmr thd 


s 


Field Name Type | Reset | Description 
Value 


Dac ngc tmr thd [15:0] 16'h0 | DAC noise gate timer threshhold 


7.4.5.2.46 — VBNGCTL 


Description: 
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0x00B8 DAC Noise gate control(reset 0x0000_0000) VBNGCTL 


ir Fs a ee ee on SN eC 


Reserved 


Type 


e n E Е ВЕ ЧЕЛ ЕЛЕ АКУ 


| = — ШЕ Еи - E 
се 


| туре | 


ee БН МЕЗІ ИИ 
Value 
[eme m ана 
[ew e [m ан 
[mee _ [m mw [me [oworesemuemcemdk | 


7.4.5.2.47 — VNBFIFOSTS 


Description: 
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0x00BC DAC FIFO STATUS(reset 0x0001_ 3333) VBFIFOSTS 


Е ЕЕ ЕЕ ЕЕ АЕ 


Reserved 


Type 


T 


ЕЗ ns ааа ааа 


Field Name Type | Reset | Description 
Value 


ПО СЕ С [me [nem — — — — — 
Bue er [e [me [emere — — — — 
sns er [e m ЕС — | 
pesas [ао [mo СЕТ 
pesa [ий [no [mo | лостот 
peau [no || лост нотони restes —— 
peser pm [no [rer Азот terere тено 
pesas m [so [me |жослезнеомеленеке — — 
Pesce m [no [mo СЕТЬ 
мел эв төз [no [rer Або terere restes — —__ 
pescar [ш [но [rer Або terme neris —— 
meer m [о [mo С 
— [m mm  _—_— 
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Dac afifo empty w [1] RO 1’b1 DAC async-fifo empty in the write side 


Dac_afifo_empty_r |o [Ro [tsi | DAC async-fifo empty in the read side 


7.4.5.248 УВАП2 


Description: 


0х00С0 Voice band ADC2 data (reset 0х0000 0000) VBAD2 


ПЕС Pp opis EE DAE А ЕА 


Reserved 


Type 


И ЕЛ Т OR I IIR FS NE E ROM 


VBAD2 


Type 


Field Name | Description 


VBAD2 [15:0] ADC2 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC2 buffer 
one by one to this register, and then ARM/DSP read 
the ADC2 data from this register 


7.4.5.2.49 VBAD3 


Description: 
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0x00CO Voice band ADC3 data (reset 0х0000 0000) VBAD3 


BE p ESI EIUS ES EET ELEM RR RR 


Reserved 


Type 


ШЕТЕН ШЕ P ERIS RUN RD 


VBAD3 


Type 


Field Name Type | Reset | Description 
Value 


VBAD3 [15:0] 1610 ADG3 channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADC3 buffer 
one by one to this register, and then ARM/DSP read 
the ADC3 data from this register 


7.4.5.2.50 VBCHNEN 


Description: 
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0x00C8 VBC channel enable(reset 0x0000_0000) VBCHNEN 


ШЕР ee ЕЕЕ ЕЕЕ es) 


Reserved 


Type 


| Type | nm m [ | nm MT 


Field Name Type | Reset | Description 
Value 


р 
укш» e faw [тю [эозин — U 1 


Note: The DAC EQ6, ADCO1 EQ6 ала ADC23 EQ6 include 43 coefficients, DAC EQ4 includes 29 
coefficients. The position of each coefficient corresponding in the IIR is described in the memory 
mapping table above. Each coefficient is located in two successive registers, since the width is 24bits. 
The high 16bits is configured in the first register, and the low 8bits is configured in the second register. 


7.4.5.2.51 DAC EQ6 HPCOEFN H 
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Description: 


0x0100+N*8 DAC EQ6 coefficient N high 16bits(reset 0x0000_ 0000) HPCOEFN_H 


ЕЕ EST РЕ РДЕ ТЕЖЕЛЕ CA 


Reserved 


Type 


EN aC ЕС АЗ ЗЕ 


Hpcoefn_h 


s 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | DAC EQ6 coefficient М high 16bits 


7.4.5.2.52 DAC EQ6 HPCOEFN L 


Description: 
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0x0104+N*8 DAC EQ6 coefficient N low 8bits(reset 0x0000_0000) HPCOEFN_L 


Hd Е Е ЕЛ pu ЕДЕ a ES а 


Reserved 


Type 


Е i ЕЕ ЕВЕ E 


Нрсоет_1 Reserved 


s 


Field Name Type | Reset | Description 
Value 


Hpcoefn 1 [15:8] DAC EQ6 coefficient N low 8bits 
Pires о јн СООО 


7.4.5.2.53 DAC EQ4 HPCOEFN Н 


Description: 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1296 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


0x0258+N*8 DAC EQ4 coefficient N high 16bits(reset 0x0000_ 0000) HPCOEFN_H 


eg a Tp S eae m 


Reserved 


Type 


КЛ ЕТ Л i a ea a ВВ Е 


Hpcoefn_h 


s 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | DAC EQA coefficient N high 16bits 


7.4.5.2.54 ПАС EQ4 HPCOEFN |І. 


Description: 


0x025C+N*8 DAC EQ4 coefficient N low 8bits(reset 0x0000_0000) HPCOEFN_L 


АКД ЕЕ ЕЛЕШЕ Б КАЕ ЗЛ ЕЛ 


Reserved 


Type 


Нрсоет_1 Reserved 


1:38] EISE ВВ Еа ВВ ВЕ ЕДВ 


s 
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Field Name Type | Reset | Description 
Value 


Hpcoefn 1 [15:8] DAC ЕСА coefficient М low 8bits 
[je qe [ono [=e _ | 


7.4.5.2.55 АПС01 EQ6 HPCOEFN Н 


Description: 


0x0400+N*8 ADCO1 EQ6 coefficient М high 16bits(reset 0х0000 0000) HPCOEFN_H 


EC] E E ERES EE E ЕЕ Е ЕЛ 


Reserved 


Type 


RR ВЕ Е EC CREE ДЕЛ ae E E ES 


Hpcoefn h 


s 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | ADCO1 EQ6 coefficient М high 16bits 


7.4.5.2.56 АПС01 EQ6 HPCOEFN L 
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Description: 
0x0404+N*8 ADC01 EQ6 coefficient М low 8bits(reset 0x0000_ 0000) HPCOEFN_L 


НЕЗ ee eee ee Penne een a 


Reserved 


 ЯЕЕ ЕЕ ЕЕ ЕЕЕ S ER 


Hpcoefn 1 Reserved 


s 


Field Name Type | Reset | Description 
Value 


Hpcoefn 1 [15:8] ADCO1 EQ6 coefficient М low 8bits 
[ СИСА 


7.4.5.2.57 АПС23 EQ6 HPCOEFN Н 


Description: 
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0x0600--N*8 ADC23 EQ6 coefficient N high 16bits(reset 0x0000 0000) HPCOEFN H 


Pu ЕЛЕ ESI ЕЛ uE m 


Reserved 


Type 


К ЧЛ i ЕТ ECTS a Е SIS ae ЕВ 


Hpcoefn_h 


s 


Field Name Type | Reset | Description 
Value 


Hpcoefn h [15:0] 16'h0 | ADC23 EQ6 coefficient М high 16bits 


7.4.5.2.58 АПС23 EQ6 HPCOEFN L 


Description: 
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0x0604+N*8 ADC23 EQ6 coefficient М low 8bits(reset 0x0000_0000) HPCOEFN_L 


Hs ESSE ESPERA ISSUES HRS CONTES STR USERS ES ER S 


Reserved 


Type 


НЕЗ ЕЗ ҮР А ЕЗ БА GR SS ES E RC E 


Hpcoefn 1 Reserved 


s 


Field Name Type | Reset | Description 
Value 


Hpcoefn 1 [15:8] ADC23 EQ6 coefficient М low 8bits 
[ em о СС С О 


7.5 Application Note 
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8 Multimedia Subsystem 


8.1 Multimedia data path 


8.1.1 Overview 


This Multimedia subsystem composed of following multimedia accelerator: DCAM, VSP, JPG, DISPC 
and GSP. 


DCAM: support camera interface process, image resizing and rotation; 
VSP: support multiple video format decoding and encoding; 

ISP: support image signal processing for data from sensor; 

JPG: support compression and decompression for YUV image data; 
DISPC: support display controller; 


GSP: image post processor; 


8.1.2 Signal Description 
8.1.3 Diagram of Multimedia data path 
AP_AXI 


AXI2AHB 


ТМС AXI 


t Л 


bridge 


DISP_TOP GSP 
GPU 


CPI/CSI 
Sensor 


GSP__ 
MMU 


DISP_MTX GSP_MTX 


| 


DMC 
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Figure 8-1 Multimedia data path diagram 


MM MMU: support virtual memory space size up to 128MByte; 
GSP MMU: support virtual memory space size up to 32MByte; 


8.1.4 MM memory mapping 


Base address module description 


0x6000 0000 MALI Control Register(64KB) 
0x6010 0000 GPU APB REG(64KB) 


0x6020 0000 GPU CKG(64KB) 


MM TOP 

0x6080 0000 DCAM Controller Register 
0x6090_0000 VSP Control Register 
0х60А0 0000 ISP Control Register 
0x60B0_0000 JPG Control Register 
0x60C0_0000 CSI-2 Controller Register; 
0х6000 0000 MM AHB Reg 
0х60Е0 0000 MM CKG 


0х60Ғ0 0000 ММ ММУ 


DISP_TOP 


0х2080_0000 DISPC Control Register 


GSP_TOPs 


0х20А0_0000 GSP Control Register 


0x20B0_0000 GSP MMU Control Register 
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8.2 DCAM 


8.2.1 


8.2.2 


V1.0 


Overview 


The DCAM integrates several multimedia hardware accelerator include camera interface, 
image resizing and videophone path. YCbCr, RAW RGB and JPEG data can be captured by 
camera interface. The image signal process such as decimation, trimming, scaling, RGB 


data conversion and etc functions can be transacted in review module. Shark DCAM base 


on Tiger, and have some changes. 


Features 


Camera capture path: 


Support 4-lane МІРІ CSI-2 interface; 
Support upto 13M RAWRGB data from МІРІ CSI; 


Support 8, 10 and 12 bits RAW RGB via MIPI CSI; 
Support 8 and 10 bits YCbCr via MIPI CSI; 

Support horizontal binning when accepts data via MIPI. 
Support 8-bit ITU_R.601/ 656 interface; 

Support 10-bit parallel CMOS sensor interface; 


Support up to 5M pixel CMOS sensors JPEG compression mode; 
Support up to 3M YCbCr format data from parallel sensor interface; 
Support up to 12M  8bit/10bit RAWRGB data from parallel sensor interface; 


Support 601/656 1bit, 2bit and 4bit Camera Interface. 

Support SPI Camera Interface. 

Programmable polarity of Vsync and Href signals. 

Support scaling down/up function, scaling factor from 1/4 to 4; 

Output width resolutions of scaling is up to 4096 pixel in capture mode, ISP preview 
mode and slice mode; 

Output width resolutions of scaling is up to 8192 pixel in review mode; 

Support image crop and down sample in capture YCbCr mode; 

Support frame decimation and skip in camera interface; 

Sensor line and frame data error auto detection in capture YCbCr mode; 

Support two separate capture path. one for preview another for capture(if the second 
camera path is active, the review path must be disabled); 

Support ISP preview mode in both camera path and camera path 2; 

Support extra trimming and down sample in both capture path; 

Support YUV422 and YUV420 format data out in both capture path; 

Support internal YCbCr and RAWRGB pattern generating; 

Support solor, color bar and fade color bar pattern generation; 


Support rotation function with mirror Ир and rotate 180 for each path; 


Support rotation function with 90, 270, mirror ‚р for a dedicated path; 
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8.2.3 


8.2.3.1 


€ Support Slice mode with configurable line number; 


Image resizing path: 


e Support scaling down/up function, scaling factor from 1/4 to 4; 

e Restricted to output width less than 8192 pixel for display; 

e Support different YUV input format, include: 
YUV422,YUV420(2-plane), YUV420(3-plane) and YUV400; 

€ Support different output data format, YUV422(2-plane), and support 
YUV420(2-plane), YUV420(3-plane) output format in normal scaling mode; 

Ф Support image trimming and down sample in review mode. 1/2, 1/4,1/8,1/16 down 
sample in X and Y direction; 


e Support rotation function with mirror ‚flip and rotate 180; 


Signal Description 


Diagram of Camera Interface: 


Parallel sensor interface: 


PCLK — ————» CCIRCK 


IMAGE SENSOR 


VSYNC —— CCIRVS 


HSYNC —— > CCIRHS 


DATA | —— — ——» X4 CCIRD[9:0] 


MCLK | «4 —— — М CCIRMCLK CHIP 


PWDN | 4«4— — — —— CAM PD 


RESET, 4-1 CAM  RSTN 


SCL | SCL 


SDA = SDA 


Figure 8-2 interface of CAM IF 


MIPI CSI-2 interface: 


V1.0 
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MIPI 
ИЕ 


МІРІ. 
РНҮ 


СІ5-2 
Host 
controller 


Image data 


interface 


CHIP 


DCAM_TOP 


8.2.3.2 Signal description of CCIR parallel I/F 
Signal name /О | Width | Description 
CCIRCK | 1 Pixel Clock, driven by the Camera Module 
CCIRVS | 1 Frame Sync, driven by the Camera Module 
CCIRHS | 1 Horizontal Sync, driven by the Camera Module 
CCIRD | [9:0] Pixel Data driven by the Camera Module 
CCIRMCK О 1 Clock to external Camera 
CAM_PD О [1:0] Software Power Down for the Camera Module 
CAM_RSTN О 1 Software Reset for the Camera Module 


Camera I/F connections with different mode sensor: 


SPI CCIR656(4 bits) CCIR656(2 bits) CCIR656(1 bits) 
CCIRCK PCLK PCLK PCLK PCLK 
CCIRVS CS 
CCIRHS 
CCIRD[0] SPID CCIRD[0] CCIRD[0] CCIRD[0] 
CCIRD[1] CCIRD[1] CCIRD[1] 
CCIRD[2] CCIRD[2] 
CCIRD[3] CCIRD[3] 
CCIRD[4] 
CCIRD[5] 
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CCIRD[6] 
CCIRD[7] 
CCIRD[8] 
CCIRD[9] 
SCL SCL SCL SCL SCL 
SDA SDA SDA SDA SDA 
8.2.3.3 Clock of Camera Interface 
CAP 
MIPI lane T Сік тірі 
IMAGE SENSOR Е “ш, СІК ccir ык Сік dcam 
controller 
0) | 
CCIRCLK 
277” PCLK CCIRCLK_DLY_CELL 
CLK_TOP 
МСІК |“ i oa MCLK_DIV_CNT 
osc 


Figure 1.1-2 clock of CAM_IF 


Camera Interface includes four clock domains. The AHB bus clock: HCLK; CCIR Clock from sensor: 
CCIRCK; clk_mipi from CSI-2 host controller 
must be faster than clk_ccir and clk_mipi. 


and clock to dcam_top; clk_dcam. The dcam clock 


The AHB slave works in AHB domain. Most DCAM component except some logic in CAP works in 
DCAM clock domain. The DCAM clock can work at 256M, 192M, 76.8M and etc. 


The MCLK of sensor can be supplied from Chip or external oscillator. A extra CLK DLY cell have 
been inserted on CCIRCK path, which can adjust the CCIRCK phase. 


V1.0 
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8.2.3.4 Timing Diagram of parallel Camera IF 
ск 
PCLK 
name description minimum | maximum unit 
рак Clock period of clock PCLK 15.625 - ns 
Грак Frequency of clock PCLK - 64 MHz 


Duty cycle of PCLK should be 1:1; 


DATA[7:0] Y Cb X Y X Cr Y 
tasu) land 
PCLK 
Vsync/ —, | уу 
Hsync — ——— із) а 
PCLK 
name Description minimum maximum 
Таги CAMIF data setup time ins - 
Таһа CAMIF data hold time 4ns - 
[aii САМІР Vsync/Href setup time 1ns 
Tsna CAMIF Vsync/Href hold time 4ns 
« 1 frame » 
VSYNC Ж > 
< > 1 line ET < > 


HREF Е <> H 


Sample data 
at rising edge 


Y Cb X Y Cr Y Cb X 
tasu? land 


PCLK 
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name minimum maximum 


4 CYCLE of PCLK - 


te 4CYCLE of PCLY Ж 
із 2CYCLE of PCLK 
tu 4CYCLE of PCLK - 


Figure 8.2-3 timing diagram of CAMIF signal 


CCIR601 YUV mode timing diagram: 
Vsync/Href (register Sync_polarity =01) 


< 1 frame > 


VSYNC 


DATA[7:0] CAS AY Av) ШЕП КҮК 
«ғақ TU ПИП 


Figure 8.2-4 timing diagram of CAM IF 601 


JPEG data timing diagram is similar with YUV data mode. 


Following is an example of Vsynv/Hsync(register Sync polarity 210): 
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m 1 frame > 


VSYNC о L 


DATA[7:0] (во \ 8  в2 вз) (meee 
санак [UOUUUUUU Le ГУУ Ц 


Figure 8.2-5 JPG timing diagram of CAM IF 


SPI mode: 
Capture data at 
rising edge 
б „+ | 
С5 | 
| 
PDATA 
(1,2 or 4 bits) MSB X 
| 
PCLK 


Figure 8.2-6 timing diagram of CAM_IF SPI mode 


CCIR 656 mode: 


SOL | EOL| EOF | 
PDATA FF X 00 00 80 Y Cb Y сг jJ FF X 00 00 x өр (ІК FF Y оо 00 АВ 
РСІК | 
8.2.3.5 Timing Diagram of image data interface from CIS-2 host controller 
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кт | LI LILI LI LI LI LU LII 


header_en 
virtual channel[1:0] хх y ТЕ Y x 
data type[:O] хх { DATA TYPE Y x 
word_count[15:0] des X Xxx 
ecc[7:0] me X ECC Y XXX 

data_en 
csi_data[31:0] ххх Y DATAO x DATA1 Y DATA2 Y ххх Y DATAS Y DATA4 Y БАТА5/ ххх 
byte_en[1:0] xxx y 2b11 Y xe Y 2№ Y хх 


Signal VVALID, HVALID,DVALID are used to indicatethe information about frame start, frame end, line 
start and line end packet. 


Start of frame End Bt frame 


VVALID Í 1 
HVALID ———————— = l... 
Start of line Мы i End of line 
DVALID 
сік тірі 
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8.2.4 Function Description 
8.2.4.1 Diagram of DCAM TOP 
DCAM TOP Rotation ROT path 
90/180/270/mirror 
RAWIJEPG 
CCIR PATTREN GEN SUV е АМА: 
CAM path 028") 
Buff 
CCIR cap_top M M Frame Trim 512 Burst_ 
u те IL Е H 
yuv crop && deci x —» | р 12% сі 
RAW " 
JEPG D 
ED шаша cam. path1 sro. sel CAM path 1 (2048 Width) ^^. Б 
Buffer Y Burst 
S X Y 256 : 54 
CSI cap mipi top M Ñ > м Е» Е xi ->| Scaling gen p> 
Ll u U A yy| 42210422 Mirror 
YUV crop && deci Г x x 5 Deci | UV Buffer | 5) 422 to 420 & Бы 
RAW X16 Flip 
Half Word RAW 
IYUYV r—cam path2 src sel CAM path 2 (4416 Width) 
Y y | Baer | v | Burst_ 
AHB Slave м Г» Trim xi |>| Scaling gen P 
U . 422 to 422 Mirror 
x (мі Ded | uv | Butter Ы 42210420 & bl 
YUYV Flip 
Memory ASYNG 
control FIFO Burst In 
2048x34 
ISP 
Figure 8.2-8 diagram of DCAM_TOP 
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8.2.4.2 Clock&reset 
RST rst_isp_n 
GEN ISP ASYNC DCAM_TOP 
clk_isp FIFO 
rst_dcam_soft | RST rst сат0 n 
rst camO soft GEN 
clic Beara CAM PATH 0 
rst ccir soft БӘТ rst_ccir_n ASYNC 
clk_ccir à FIFO 
rst dcam soft ——— — —4 CAP TOP 
rst dcam soft | | RST rst cam1 n 
rst cam1 soft GEN 
clk dcam I clk dcam CAM PATH 1 
rst ccir soft | RST rst mipi n ASYNC 
сік тірі oy FIFO 
CAP_MIPI 
rst_dcam_soft | RST rst_cam2_n 
ees GEN dkdcam | CAM PATH 2 
RST ARESETn dcam 
сік axi dcam GEN 
AXI MASTER 
RST rst rot n 
rst rot soft GEN 
сік dcam ROT PATH 
RST HRESETn dcam 
сік ahb dcam GEN 
AHB SLAVE 


сік асат : up to 256Mhz, 192, 128,76.8. 


СІК ссіг: PCLK from CCIR sensor, or generate from PLL, up to 96 Mhz 
СІК тірі: From МІРІ csi host controller 


ССІК PATTRNE GEN 


FROM 
CCIRCLK PAD о | CLK CCIR 
> 
1 САР_ТОР 
CCIR IF 


FROM CLKPLL 


CCIRMCLK: MCLK to sensor; source clock selection. {96M, 76.8, 48,26}; 
The setting register CCIR_MCLK_DIV should be changed from 2 bits to 3 bits. 
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CAP_TOP: 


This module was in charge of transacting YUV or JPEG data from sensor. It supports 

down-sampling, image-trimming, frame decimation and etc; 

1. Interface timing 

1.1. Support YUV4:2:2 and JPEG compression formats; 

1.2. Support Vref/Vsync and Href/Hsync. 

1.3. Support CCIR656 interface 1bit, 2bit and4bit in YUV4:2:2 format. 

1.4. Support SPI sensor. 

1.5. Support sensor’s output clock polarity inversion. 

1.6. Sensor’s input clock is configurable by ARM. 

2. Frame control 

2.1. Support decimation on frames. The decimation factors can be configured by ARM. 

2.2. Which frame is captured could be configured by ARM. 

3. Image Size 

3.1. Support YUV4:2:2 format sensors up to 4092x4092. 

3.2. Support various image sizes smaller than 4092x4092, which is configured by ARM. 

3.3. Support decimation on line and column in YUV4:2:2. The decimation units on the horizontal 
and vertical direction are 1. The decimation factors can be configured independently by 
ARM. 

3.4. Support trimming images from the sensor in YUV4:2:2. The start point and the end point are 
configured by ARM. 

4. Whole module could be disabled by ARM based on DCAM working mode. 


CAP MIPI: 

Accept image data from MIPI PHY; 
Support YCbCr from МІРІ; 
Support RAW RGB from MIPI, 8bits, 10bits and 12bits; 
Support JPEG data from МІРІ; 
Support image date interface from CSI-2 host controller; 
Binning for RAW RGB data. 


Binning algorithm: 


ов oN = 


Original Pixel 


Binning Pixel 


in this algorithm, ‘r pixels are the average of their 2 nearest neighbors as be in the traditional binning. 
However, ‘g’ pixels are the weighted average of their 3 nearest neighbors. Take ‘90’ for example. ‘GO’, 
‘G1’ and ‘G2’ are the З nearest neighbors of ‘g0’ and ‘G1’ shares the same position as “00”, so it gets 
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the biggest weight of 2, while weight of ‘GO’ and ‘G2’ are 1. In this way, ‘g’ pixels are equally spaced 
between ‘г pixels and binning correction is no longer needed. The same as binning correction 
described in section 3, pixels at the last column is done in a mirror way, as shown іп #15! Ж 2]5] 9 
ə . 'G(n) is the pixel at the last column, ‘g(n-1)/2’ is the weighted average of ‘G(n-1)’, 'G(n)' and 
'G(n-1)s', which is the mirror of 'G(n-1)'. 


mirror 


mirror 


Original Pixel 


Binning Pixel 


SCALING: 
1. Support unsigned YUV422 input, the input data can be from two sources, YUYV DATA from 
CAP, Y frame and UV frame from AXI Master. 
2. Support trimming function before scaling. And the timing size can be programmed by ARM 
3. Scaling factor from 1/4 to 4. 
4. Capture mode and isp review mode scaling output horizontal size up to 4096 in camera 
path2. 
5. Review mode scaling output horizontal size up to 8192 in camera path 2. 
6. Support YUV422 input and YUV 420 output with scaling. 
7. the 2D scalar has such work parameters: 
(1) Horizontal scaling 
For Y component, using fixed 8-tap and 8-phase filter; 
For U/V component, using fixed 4-tap and 8-phase filter; 
(2) Vertical scaling down 
For Y component, using variable tap and 8-phase filter, 4 <= Ку <= 2M/N <= 16; 
For U/V component, using variable tap and 8-phase filter, 4 <= Kc = Ку <= 16; 
In YUV 422 to YUV 420 mode 
For U/V component, using variable tap and 8-phase filter, 4 <= Kc = Ky/2; 
(3) Vertical scaling up 
For Y component, using 4-tap and 8-phase filter; 
For U/V component, using 4-tap and 8-phase filter; 
8. Whole module could be disabled bypassed by ARM based on DCAM working mode. 


NOTE: 
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The input and output width of scaling module must be multiple of 4. 


The trimming function only is active in review mode. And it the trimming start and trimming size 
must be 4 aligned. 


Ccir pattern gen: 


Pattern gen module would generate mutiple internal image pattern according to register selections 
for camera path test. Include solor color, color bar and gradient color bar image pattern; 


Or F O. IS. = 


6. 


Support RAW RGB and YUV422 output; 

Support 4 Bayer modes when output RAW RGB format; 

Generate HREF and VSYNC internally or get from sensor ; 

Generate test data internally according to a certain pattern 

Support up to 5 test patterns: solor green, solor red, solor blue, color bars, faded color 
bars 

Configurable Blanking timing 


Notes: When in color bars and faded color bars mode, image_width must be times of 32 


Timing diagram of pattern output: 


3 4 
и 


PH sui suis ss PRT HHH 


5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 


> 
T A ti Z One frame = (1/30fps)/(1/48MHz) = 1.6M X 
| | NB U 
м | N 4 м t - › м 
* Van № aani атк P H bank Z Oneme N thine end. blank 


HEI Хо X Yi X o ХУ X u2 Хз Ха XC XC X XC X ХХХ 
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V. BLANK 
H BLANK IMG WIDTH 
V START {a ps E 
EN À 
IMG HEIGHT 
VALID IMAGE 
= Y 
V. END | 


V_BLANK: indicate the line number of vsync blanking; 
V START: indicate the line number from rising edge of Vsync to the first available image data; 
У END: line number from the last image data to Vsync blanking. 


H_BLANK: cycle number of line blanking. 


Color bar and fade color bar: 


100% WHITE 


DCAM AXI MASTER: 

1. There are four output ports and two input port in DCAM AXI Master Interface, only one read 
port can be read at one time. Only one write port can be writing at one time. 

2. Support an arbiter between Port CAMO, Port CAM1 Y, Port CAM1 UV, Port CAM2 Y, Port 
CAM? UV, The priority of Port САМО is highest. 

3. The interval between two burst сап be configured by register. 
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4. DCAM VDB port and AXI part work in clk_dcam domain, апа The AXI interface works on Aclk 
domain. 


REV Read Y I/F 
АХ! Read I/F | |REV Read UV IF 
AX|_RD_INTF AXI ВСН VDBS = 
| ROTATE Read І/Е 
CAM 0 I/F 
м CAM 1 Y I/F 
AXI Write I/F bi CAM 1 UV I/F 
АХ! WR INTF AXI WCH . VDBS |< | CAM2Y F 
|| CAM2UV IF 
ы ROTATE WR ИЕ 


Figure 8.2-9 diagram of AXI master 


8.2.4.3 Camera capture path: 
DCAM TOP Capture mode 
CCIR PATTREN GEN 
CCIR cap_top M RAWIJEPG Buff. CAM path 0 Mirror 
> U Bu > 512 > & > 
YUV crop && deci > х x32 Flip 
RAW 
JEPG — 2: 7 D 
ЗЕ! шак САМ path 1 (2048 Width) <> E 
wF оуу Y Buffer Y Y р Е 
CSI cap тірі top | / > м M > e > тт Е» Scaling Mirror |-> 
p U U 8. бу 422 to 422 & АХ! 
2 crop 88 deci | | X x | | ШУ y| Dei Е 4220420 Flip Ly} Master 
L - _ x16 — L 
Half Word RAW 
1YUYV г-сат path2 src sel CAM path 2 (4096 Width) 
у | Buffer Y Y 
AHB Slave M > 2048 >| тіп >| Scaling »| Mirror |Р») 
U 28 & |uy| 4220422 & 
х J But uv > Ded | 5) 42210420 > Flip > 
X16 
Memory 
control 
ISP 
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Figure 8.2-10 camera data path 


DCAM TOP Capture raw mode 
CCIR PATTREN GEN 
CCIR сарюр | м RAWIJEPG Buffer CAM path 0 Mirror 
U с 512 & >| 
RAW crop && deci x 292 Flip 
D 
|— sensor src sel >» D 
R 
CSI cap mipi top 
AXI 
RAW crop && deci Master 
AHB Slave 
Memory |__| 
control 
Figure 8.2-10 camera raw data path 
= _ = 
CCIR РАТТВЕМ GEN 
CCIR cap top 
RAN crop && deci 
JEPG D 
SPI sensor. src. sel я > D 
г cam_path1_src_sel САМ path 1 (2048 Width) R 
у | Buffer Y Y v | Buffer 
сз! cap тірі top м A M p| 256 > тт |>| Scaling 18 H Mirror > 
U U = & | 422 to 422 & АХ 
1, сгор && (есі x x [US | Uv | Dei | 42200 420 y| Flip |Ы Master 
x16 
Half Word RAW 
1 YUYV ғ-сат path2 src sel CAM path 2 (4096 Width) 
v | Buffer Y y 
AHB Slave M >| 2048 > ni Г» Scaling >| Mirror > 
U ХІ & || 4220422 & 
x [йв | ЧУ Pec! >| 422 to 420 ы Flip |» 
X16 
Memory 
control 


Figure 8.2-10 camera YUV data path 


Three camera capture path is supported in DCAM module. which can be active simultaneously. 
But path1 and path2 have same source which is from sensor. JPEG data and RAW RGB can be 
capture by camera path 0. YCbCr can be capture by both camera path 1 and camera path 2. Тһе 
output data from pathO can be JPEG data and RAW RGB. The output data from path1 and path2 can 
be YUV422 (2-plane uv or vu), YUV420 (2-plane uv or vu), YUV420 (3-plane). 


The data source of each camera path can be from parallel or MIPI interface. 
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8.2.4.4 ISP preview mode: 
DCAM TOP ISP Preview mode 
CCIR PATTREN GEN 
CCIR cap_top > м RAW/JEPG " Buffer CAM path 0 Mirror 
U сюр >| 512 > 8 > 
RAW crop && deci > x x32 Flip 
JEPG D 
SPI | sensor-sre-sel сат райм src sel CAM path 1 (2048 Width) ile” 
m у | Buffer Y Y | Y p | 
CSI сар mipi top |J Ly! m M » Fe » тт >| Scaling Ae Mirror > 
=> u U & бу 422 to 422 uv| Buffer & AXI 
ҮШУ crop 88 deci [| x x [US | Uv | Pest |) 422 to 420 125 Flip [D| Master 
RAW x16 X16 
Half Word RAW 
1YUYV г-сат path2 src sel CAM path 2 (4096 Width) 
v | Buffer Y Y 
AHB Slave м [| 2048 — > ты, [| Scaling >| Mirror >] 
у A16 & |uy| 4220422 & 
х wy Buffer uv > Deci | 5) 42210420 Flip |» 
YUYV x16 
Memory 
control ASYNG 


Figure 8.2-11 ISP preview data path 


In this mode, the ISP TOP will work with DCAM. Camera sends the image data which was got from 
MIPI sensor or parallel sensor to module ISP. UVYV data would be sending back from clk_isp domain, 
after a series image processing in ISP module. At same time pathO can work in capture mode and 
output Raw ог ЈЕРӘ data. At same time pathO can work in capture mode and output Raw or JEPG 


data. 


This mode can be set both in camera path1 and camera path 2. 


Interface between ISP. TOP апа ОСАМ TOP: 


Pin Name МО | bits | description 
Clk_isp | 1 ISP clock. 
Isp_data_out O 32 Date to ISP. TOP;include two data format: 
{UYOVY1}; 
{6’hO, RAWO,6’h0, RAW 1}; 
Isp vid out О 1 Output data valid. 
isp_out_sof O 1 Output data start flag. 
isp_out_eof O 1 Output data end flag. 
Isp fifo full | 1 Fifo full from ISP TOP; this signal was іп clk_dcam domain. 
Isp data in | 32 Input data from ISP_TOP. data format:{UYOVY 1}; 
Isp_vid_in | 1 Input data valid. 
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Isp frm sof | 1 Start of frame of data from ISP 

Isp_frm_eof | 1 END of frame of data from ISP 

dcam_fifo_full O 1 Indicate the dcam fifo is full, ISP module should hold the data. 
This signal was in clk_isp domain. 


Data from DCAM to ISP: 


PUL UU 


шы UE 
ISP. FIFO FULL | | 
ISP. OUT. SOF Г | | 

se pata our K Kana X че ета Јута X у 


ISP buffer overflow interrupt would ре generated, if ISP_FIFO FULL was found. 


ШЕ 


Data from ISP to DCAM: 


Data must be hold if | 
dcam fifo is full | 


| 

l / 

| 2 

| / 
CLK_ISP | | 

/ 

| 

| 

| 

| 

| 


ғ 
z 
ISP_VLD_IN 4 
| VALID 
DCAM_FIFO_F | 
ULL | 
T 
| 
| 


ISP. DATA ІМ | VALID | VALID 


One cycle pulse 


| 
| 
| 
| 
ISP_CAP_EOF | 
| 
] 


One cycle pulse 


ISP must keep the output data, if dcam fifo full is set. 


Perfomance requests: 
Pixel data from MIPI: 8M X 24 fps = 192M pixel/s 
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Pixel date to ISP (binning is enable): 4M X24 fps = 96M pixel/s 


8.2.4.5 


CCIR 


YUV 


RAW 
JEPG 
SPI 


CSI 


YUV 


RAW 


CCIR 


YUV 


RAW 
JEPG 
SPI 


CSI 


YUV 
RAW 


Image resizing path 


SC9832 Device Specification 


EN анык = 
сар_їор м RAWIJEPG БӨКЕ Buffer CAM path 0 Mirror 
| : >| ж |ә 55 > š P 
crop && deci Flip 
D 
Sensor о сат patht_sro_sel САМ path 1 (2048 Width) 2% 
m ШҮУ Y Buffer Y Y А I 
cap_mipi_top M > at > rim P Scaling Mirror > 
& 422 to 422 & АХ! 
i x | uv [Batter] uv Deci | UV i Master 
crop && deci x >| 256 > | > 422 to 420 Flip 
x16 
Half Word RAW 
1 YUYN сат path2 src sel CAM path 
YUN v | Buffer Y Y I n 
AHB Slave M > ie >| тт [| Scaling Mirror > 
U L— & |), 422 to 422 & 
x [US Sosas | ЧУ у] реа 422 to 420 Flip |» 
x16 
Memory 
control Burst In «| 
ССІК РАТТВЕМ СЕМ DCAM ТОР А 
сар top > м RAWIJEPG Frame Buffer CAM path 0 Mirror 
U h »| 512 >| & > 
Ski 
crop && deci >| х q xa2 Flip 
D 
| sensor-ste-sel_ сат раћ sro sel CAM path 1 (2048 Width) м E 
р ҮЧҮМ Y Buffer Y Y ; - 
сар тірі top L/ Ly! m м > X > тт P Scaling Mirror >] 
u & 422 to 422 & AXI 
‚ — x x Uv | Buffer Uv Deci | UV i Master 
crop && deci x >| 256 > | > 422 to 420 Flip > 
x16 
Half Word RAW 
I YUYV ;—cam_path2_src_sel CAM path 
у | Buffer Y Y 
AHB Slave м > AU >| Tim >| Scaling Mirror > 
> u & | 4220422 & 
x оеша ЧУ реа 422 to 420 Flip |» 
YUYV X16 
Memory UNE 
ASYNC 
control FIFO Burst In 


SP 


Figure 8.2-11 resizing data path 


In image resizing path, support different input data format scaling, include YUV422 (2-plane uv 
or vu), YUV420(2-plane uv or vu), YUV400, YUV420(3-plane). And support different output data 


format, include YUV422(2-plane uv or vu), YUV420(2-plane uv or vu), YUV400, YUV420(3-plane). At 
same time pathO can work in capture mode and output Raw or JEPG data. And both one of path1 or 


path2 can use for ISP preview mode. 
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Limited by the size of line buffer, the path1 output width must less than 2048, the path2 output 
width must less than 4096 in scaling slice mode. If in normal resize mode, path1 can expand picture 
wide size to 4096 and path2 can expand picture wide size to 8192. 


8.2.5 Control Registers 


8.2.5.1 Memory map 
ARM base address: 0x6080 0000 


Address 
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Offset 
Address 


0x0088 ССІН PATTERN CFG Configuration for ccir parrtern 
generation 


0x008C ССІН PATTERN SIZE Image size of current pattern 
0x0090 CCIR VER. BLANK Vertical Blank setting 
0x0094 ССІН НОВ BLANK Horizontal Blank setting 


0x0098 REV_BURST_IN CFG Review burst Source size X and 
subsample config 
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Offset 


Description 
Address 


Review path2 slice output line number 
YUV value shrink threshold 

YUV value special effect value 

CAM PATHO Trimming start 

CAM PATHO Trimming size 

Frame address 12 


= 


CAP_CTRL Camera interface control 


CAP Frame CTRL 

CAP Start position 

CAP End position 

CAP image decimation parameter 
CAP Observing register 


0x0120 CAP_FRM_SIZE Current capture size from JPEG or spi 
sensor 


bem [жое ООО 
ШЕ С ТЕБЕН | — 
bem [чоет ПО 
эюм [wen | —_ 
pos [mereme ОО 
poe [moeren | — 
pow [meroes 0] —_ 
pom С | 
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Offset 


Description 
Address 


reserved 


Luma horizontal coefficient table 1 


0х014С 
0х0150 
0х0154 
0х0158 
0х015С 
0х0160 


0x0164 ~ 
0х04ЕС 


0х0400 ~ 
0х047С 


LUMA_HCOEF_1 


0x0480 ~ 


СННОМА НСОЕҒ 1 Chroma horizontal coefficient table 1 
0x04BC 


0x04F0 ~ 


LUMA VCOEFF 1 Luma vertical coefficient table 1 
0x06FC 


0x08F0 ~ 


CHROMA VCOEFF 1 Chroma vertical coefficient table 1 
OxOAFC 


0х0В00 ~ 


0x1 ЗЕ С reserved 


0x1400 ~ 
0x147C 


ОМА HCOEF 2 : » 
Luma horizontal coefficient table 2 


0x1480 ~ 


CHROMA HCOEF 2 Chroma horizontal coefficient table 2 
0х14ВС 


Ox14F0 ~ 


LUMA_VCOEFF_2 Luma vertical coefficient table 2 
Ox16FC 


Ox18F0 ~ 


CHROMA VCOEFF 2 Chroma vertical coefficient table 2 
0x1AFC 


0x8000 ROTATE_PATH_CFG Rotate path control register 
0х8004 ROTATE_SRC_SIZE Rotate Source size 
0x8008 ROTATE_OFFSET_START Rotate source start 
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Offset 
Address 


0x800C ROTATE IMG SIZE Rotate output size 
0x8010 MIPI REDUNDANT MIPI redundant signal 


Description 


8.2.5.2 Register Descriptions 


8.2.5.2.1 DCAM CFG Registers 


Description: DCAM configuration register 


DCAM configuration register(Reset 0x0000 0000) DCAM CFG 


ESEIEIEEIEIEEEIEIEIEREIEIEIERES 


Reserved 
AA 


| туре | 


= a CAM | CAM 
САМ PATH2 | САМ РАТН1 Е _ 
Reserved 
SRC_SEL SRC_SEL = 


Field Name R/W Reset Description 
Value 
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[31:17] RO | Reserved 


CPI DATA ADJ [16] R/W i 1:(ccir. dat[7:0],2/b00) 


O:ccir dat[9:0] 


PATH2 LINE BUFFER MERGE | [15] merge path1 scaling line 


buffer to path2, and path 
scaling should not work. 


CAM PATH2 SRC SEL [14:13] RAN | path 2 source select 
00:sensor source 
01:ISP source 


10:review source 


CAM_PATH1_SRC_SEL [12:11] R/W " Path 1 source select 
00:sensor source 
01:ISP source 


10:review source 


0:from sensor 1: from ISP 


CAM_PATHO_SRC_SEL [10] 


SENSOR_SRC_SEL 


2 
= 


1:select MIPI;0:select 
parallel 


CCIR_PATTERN_SEL 


=> 
z 


1: generate internal image 


pattern for camera path 


ISP_PREIVEW_MODE 


CLK_STATUS2 


CLK_STATUS 


asi 
=> 
z 


1: preview mode, co-work 
with ISP TOP 


Ex e m rw — 
а РАТН2 ЕВ Camera path 2 enable; 
1: enable; O:disable; 
CAM_PATH1_EB Camera path 1 enable; 
1: enable; O:disable; 
САМ PATHO EB RAN 1'hO Camera path 0 enable; 
1: enable; O:disable; 


8.2.5.2.2 CAM CONTROL Registers 
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Description: Camera path control register 


0x0004 Camera path configuration register(Reset 0х0000 0000) CAM PATH CFG 


ES a zo Е ЕЕВС U 
САМ 


— : 


| туре | 


САМ | САМ | САМ 
1 А Res E 
ІҢ _ В E erve 


Field Name Reset Description 
Value 


E COEF AUTO COPY | [17] 1:enable auto copy of 
camera path 2 coef 

CAM2 COEF FRC COPY [16] WO 1'h0 Write 1 to generate force 
copy pulse of camera path 2 
coef 

CAM1 COEF AUTO COPY | [15] R/W 1'h0 1:enable auto copy of 
camera path 1 coef 

CAM1_COEF_FRC_COPY [14] Write 1 to generate force 
copy pulse of camera path 1 
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CAM2 AUTO COPY i 1:enable auto copy of 
camera path 2 

CAM2_FRC_COPY [12] WO ! Write 1 to generate force 
copy pulse of camera path 2 

CAM1_AUTO_COPY [11] R/W А 1:enable auto сору of 
camera path 1 

CAM1_FRC_COPY [10] WO | Write 1 to generate force 
copy pulse of camera path 1 

CAMO AUTO COPY ! 1:enable auto сору of 
camera path 0 


Reserved 


|а 
— 


CAP_FRC_COPY Write 1 to generate force 
copy pulse 


8.2.5.2.3 CAM PATHO CFG Registers 


Description: Camera path 0 configuration register 
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0x0008 Camera path configuration register(Reset 0х0000 0000) CAM PATHO CFG 


P3 Fe ЕЛЕ ДЕЛ ЕЕ ppp Dp nD 


Reserved 


cae e БЕ Par minaman 


| CAMO ODA FRAME SKI 
Reserved ОТ, = 
TA_MODE 


| Type | R Е | 


Field Name Reset Description 
Value 


CAMO ROT MODE 


00: no rot 


[4:3] 


01: flip 
10: 180 
11: mirror 


half word Raw data is needed 


CAMO ODATA MODE [3:2] RAN 1’b0 Output data format of cam path 
0 
00: word 
01: half word 
10:YUYV(1-plane) 
11:YUV420(2-plane) 
FRAME_SKIP [1:0] frame skip for cam pathO 
00:no deci 
01:1/2 
10:1/3 
11:1/4 
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8.2.5.2.4 CAM PATHO SRC SIZE Registers 


Description: Camera path 0 source image size register. 
[ow | 31 | 30 | 29 | 20 |a |as | as | ae | 2s | ae | os |a | 10 | ЕЕЕ 


Type RW 


А ЕЛ БАЕ ЕАН EEG 


Reserved CAM PATHO SRC SIZE X 


=[ = Г 


Field Мате R/W Reset Description 
Value 


CAM PATHO SRC SIZE Y [28:16] 13°hO Height of camera path 0 
source 


CAM PATHO SRC SIZE X [12:0] 13'h0 Width of camera path 0 
source 


8.2.5.2.5 CAM РАТН1 СЕС Registers 


Description: Camera path 1 configuration register 
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0x0010 Camera path configuration register(Reset 0х0000 0000) CAM PATH1 CFG 
[en | 21 | 20 | 20 | 20 | ar | a6 | ЕЕЗ | oo | 2s | 20 | 10 | 18 | 17 | 1 


CAM1_REG 

CAM1_FRA | CAM1_SLIC 
Reserved ULAR_MOD X САМ1 SC Y VER ТАР 
ME SKIP E MODE 


САМ1 ROT. САМ1 ОПА САМ1 DECI САМ1_ОЕС! 
CAM1_SC_UV_VER_TAP _ 
MODE TA_MODE 
_ ХЕ 


| туре | 


Field Name R/W Reset Description 
Value 


— . REGULAR MODE [26:25] | RW CAM path 1 regulate mode 
00:by pass 
01: Shrink (Shrink Y value to 
16~235,UV value to 16-240) 
10: Cut (Cut Y and UV value to 
given threshold) 
11: Special effect (Set Y to 255 
if Y value larger than given 
threshold, else to value. UV 
set to fix value) 

CAM1 FRAME SKIP [24:23] | RW CAM path 1 frame deci 
00:no deci 
01:1/2 
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CAM1_SLICE_MODE [22:21] | RW 270 00: no slice mode 
01: review slice mode 
CAM1_SC_BYPASS [20] 1:bypass camera path scaling 


CAM1_SC_Y_VER_TAP [19:16] Y Vertical tap of scaling 
| САМ1_5С_ЦУ VER TAP — _$С_ | САМ1_5С_ЦУ VER TAP — VER_TAP [15:11] м |ы” UV Vertical tap of scaling 


CAM1_ROT_MODE [10:9] 2’b11 00: no rot 
01: flip 
10: 180 
11: mirror 
Cam path rotate can't work in 
slice mode 


a [7:6] Output data format of cam 
path 1: 
00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM1_DECI_Y_EB [5] 1:enable path1 subsample in Y 
direction 


САМІ РЕДУ _DECI_Y 2h | 00:102; 01:1/4;10:1/8;11:1/16 


„> _DECI_X_EB ra 1:enable pathi subsample in x 
direction 


cam DEUX — | _DECI_X КИШ ЕТ 01:1/4;10:1/8;11:1/16 


8.2.5.2.6 CAM_PATH1_SRC_SIZE Registers 


Description: source image size register of camera path 1. 
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0x0014 Camera path 1 source size (Reset:0x0000_0000) CAM_PATH1_SRC_SIZE 


sa В ЕЕЕ ЕУ 


Reserved CAM_PATH1_SRC_SIZE_Y 


Reserved CAM_PATH1_SRC_SIZE_X 


Type 


Field Name Reset Description 
Value 


— PATH1 SRC SIZE Y | [28:16] ЕЛЕС 13710 Source height of camera 
path 1 


CAM_PATH1_SRC_SIZE_X | [12:0] 1370 Source width of camera path 
1 


8.2.5.2.7 CAM_PATH1_DES SIZE Registers 


Description: Camera destination image size register. 


0x0018 Camera path 1 destination size (Reset:0x0000_0000) 


Bus r S DEI ee 


Reserved CAM PATH1 DES SIZE Y 


А БЕ ЕЕ RS RR STIR FS PIS IRR RON 


Reserved CAM PATH1 DESSRC SIZE X 


Type 
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Field Name i Description 


CAM_PATH1_DES_SIZE_Y | [28:16] R/W 1310 Height of camera path 1 
destination 


CAM PATH1 DES SIZE X | [12:0] R/W 13'h0 Width of camera path 1 
destination 


8.2.5.2.8 CAM PATH1 TRIM START Registers 


Description: Camera path1 trimming start position register 


0x001C Camera path1 trim start (Reset:0x1FFF_1FFF) 


dd ЕЕЕ ТЕЗ В IO AIR ROREM 


Reserved CAM PATH1 TRIM START Y 


Reserved CAM PATH1 TRIM START X 


н = Г 


Field Мате R/W Reset Description 
Value 


CAM_PATH1_TRIM_START_Y | [28:16] R/W 1370 Vertical start position of 
camera path 1 trimming 


CAM_PATH1_TRIM_START_X | [12:0] R/W 13°hO Horizontal start position of 
camera path 1 trimming 


8.2.5.2.9 CAM_PATH1_TRIM_SIZE Registers 
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Description: Camera path 1 trimming size register 
0x0020 Camera path1 trim size (Reset:0x0000 0000) 
Egg eese ЕЕ ЕИ ЕЕ e 


Reserved CAM_PATH1_TRIM_SIZE_Y 


Type 


Reserved CAM_PATH1_TRIM_SIZE_X 


Type 


Field Name Reset Description 
Value 


— PATH1 TRIM SIZE Y | [28:16] 13'h0 Height of camera path 1 
trimming 


CAM PATH1 TRIM SIZE X | [12:0] R/W 1310 Width of camera path 1 
trimming 


8.2.5.2.10 CAM_PATH2_CFG Registers 


Description: Camera path 2 configuration register 
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0x0024 Camera path2 configuration register(Reset 0x0000 0000) CAM PATH2 CFG 


BEI ee ES ЕВ БЕДЕЛ ee 


САМ2 REG 
CAM2 FRA | CAM? SLIC 
Reserved ULAR MOD x CAM2_SC_Y_VER_TAP 
ME_SKIP E MODE 


| туре | 


CAM2_ROT_ CAM2_ODA САМ2 РЕСІ САМ2 РЕСІ 
САМ2 SC UV VER ТАР is 
MODE TA MODE 
_ ХЕ 


| туре | 


Field Name R/W Reset Description 
Value 


— S REGULAR MODE [26:25] | RW CAM path 2 regulate mode 
00: by pass 
01: Shrink (Shrink Y value to 
16~235,UV value to 16-240) 
10: Cut (Cut Y and UV value to 
given threshold) 
11: Special effect (Set Y to 255 
if Y value larger than given 
threshold, else to value. UV 
set to fix value) 

CAM2 FRAME SKIP [24:23] | RW CAM path 2 frame deci 
00:no deci 
01:1/2 
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CAM2 SLICE MODE [22:21] | RW 270 00: no slice mode 
01: review slice mode 
10: capture or preview slice 
mode 


scaling 


CAM2_SC_BYPASS [20] 1'h0 1:bypass camera path 2 


_Оо_Ү_ m [19:16] 4'h0 Y Vertical tap of scaling 
CAM2 SC UV VER ТАР [15:11] UV Vertical tap of scaling 


[10:9] RAN 2'b11 00: no rot 
01: flip 
10: 180 
11: mirror 
Cam path rotate can't work in 
slice mode 


CAM2 ROT MODE 
s = Pm СИ 


CAM2 ODATA MODE Output data format of cam 
path 1: 


00:YUV422 
01:YUV420; 
11:YUV420(3-plane) 


CAM2_DECI_Y_EB 1:enable path2 subsample in Y 
direction 


CAM2_DECI_Y í 00:1/2;01:1/4;10:1/8;11:1/16 


1:enable path2 subsample in x 
direction 


00:1/2;01:1/4;10:1/8;11:1/16 


8.2.5.2.11 CAM_PATH2_SRC_SIZE Registers 


Description: source image size register of camera path 2. 
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0x0028 Camera path 2 source size (Reset:0x0000 0000) CAM PATH2 SRC SIZE 


PP SEES ESTEE ES ESTIS ЕЕЕ Е 


Reserved CAM PATH2 НС SIZE Y 


Reserved CAM PATH2 SRC SIZE X 


Field Name Reset Description 
Value 


— PATH2 SRC SIZE Y | [28:16] ЕЛЕС 13710 Source height of camera 
path 2 


CAM_PATH2_SRC_SIZE_X | [12:0] 1370 Source width of camera path 
2 


8.2.5.2.12 CAM_PATH2_DES SIZE Registers 


Description: Destination image size registers. In camera path2 mode. 
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0х002С Camera path 2 destination size (Reset:0x0000_0000) CAM_PATH2_DES SIZE 


Po 593 ES 2 er ee ЗЕЛ Т ШЕ ВВ 


Reserved CAM PATH2 DES SIZE Y 


Reserved CAM PATH2 DES SIZE X 


Field Name Reset Description 
Value 


— PATH2 DES SIZE Y | [28:16] ac 13180 Source height of camera 
path 2 


CAM PATH2 DES SIZE X | [12:0] 13'h0 Source width of camera path 
2 


8.2.5.2.13 CAM PATH2 TRIM START Registers 


Description: Camera path2 trimming start position register 
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0x0030 Camera path 2 trim start (Reset:0x1FFF_1FFF) CAM PATH2 TRIM START 


eS В 58 ЗЕ ЕЛЕ 


Reserved CAM PATH2 TRIM START Y 


Reserved CAM PATH2 TRIM START X 


Field Name Reset Description 
Value 


— PATH2 TRIM START Y | [28:16] 13'h0 Vertical trimming start 
position of camera path 2 


CAM PATH2 TRIM START X | [12:0] R/W 13°hO Horizontal trimming start 
position of camera path 2 


8.2.5.2.14 CAM_PATH2_TRIM_SIZE Registers 


Description: Camera path2 trimming size register 
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0x0034 Camera path 2 trim size (Reset:0x0000_0000) CAM_PATH2_TRIM_SIZE 


Po ES ESSE В 0 ВВ 


Reserved CAM PATH2 TRIM SIZE Y 


Reserved CAM PATH2 TRIM SIZE X 


Type 


Field Name Reset Description 
Value 


n— PATH2 TRIM SIZE Y [28:16] "e 13'h0 Trimming height of camera 
path 2 


CAM PATH2 TRIM SIZE X [12:0] 13'h0 Trimming width of camera 
path 2 


8.2.5.2.15 SLICE VER CNT Registers 


Description: Slice vertical counter register. 


0x0038 Slice vertical count (Reset:0x0000 0000) SLICE VER CNT 


аис ES В ВЕСЫ 


Reserved SLICE O VONT 


ЕНЕР ЕЗ Е С ЗЕЕ ЕВРЕЕВ 


Reserved SLICE | VONT 


Type 
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Field Name Reset Value Description 


=== _О VONT | [28:16] 1310 Current vertical line number of 
output when MIPI RAW data 
slice output is done 


[5 22.2... 5 
SLICE | VONT | [12:0] 1310 Line number of МІРІ RAW slice 
output. 0 means with no need 
for RAW data slice output. 


8.2.5.2.16 DCAM INT STS Registers 


Description: DCAM interrupt status register. 


0x003C DCAM interrupt status (Reset 0x0000_0000) DCAM_INT_STS 


can am E E LES GR ee 


| туре | 


Field Name R/W Reset Description 
Value 
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[31:24] RO Í Reserved 


шю [а [e СИ СЕТЕ 
нге [ш e ОСИ СЕТЕ 
mene m e — [m — СЕ 
шая” m qm [m 22—124 


RAW DONE [18] m Slice output done of capture 
RAW 


PATH2 | РАТН2 SLICE DONE | DONE | РАТН2 SLICE DONE |17 Fo [10 | Slice done of camera path2 
PATH1 SLICE DONE [16] Fo [m | Slice done of camera path1 
ROT_DONE [15] Fo [10 | Data transfer done of rotate 


САР МІРІ ҒІҒО ОУҒ [14] 1'h0 Internal fifo in сар тірі 
overflow. 


DCAM_ISP_FIFO_OVF [13] во [m ISP fifo OVF 

JPG_BUF_OVF [12] Tho JPEG data size exceeded 
the allocated buffer on 
SDRAM. 

CCIR_FRM_ERR [11] 1'h0 Error is found in current 
frame 

CCIR_LINE_ERR [10] Line error is found in current 
frame. 


| САМ2 BUF OVF оо BUF_OVF Б ВИЙ КОИ Camera Buffer overflow 

CAM2_TX_DONE Data transfer done of 
camera path1 

| САМІ ВЫЕ |  BUF OVF АР о e m Camera Buffer overflow 

САМ1 TX DONE Data transfer done of 
camera path1 

| САМО BUFO | BUF_OVF a a тю тю Camera Buffer overflow 

CAMO TX DONE Data transfer done of 
camera path1 

CAP EOF [3] 1'h0 Camera Interface's end of 
frame indication to the next 
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module 


CAP SOF [2] 1'h0 Camera Interface's start of 
frame indication to the next 
module 


SENSOR_EOF [1] Sensor's end of frame 
indication to Camera 
Interface module 

SENSOR_SOF Sensor’s start of frame 
indication to Camera 
Interface module 


8.2.5.2.17 ОСАМ INT МАЭК Registers 


Description: DCAM interrupt mask register. 
0x0040 DCAM interrupt mask (Reset 0х0000 0000) DCAM_INT_MASK 


БЕЛ sa A 


Reserved 


Type 


ПВ ЕЕ a СА ЕВ Е SS IRR USE ROM 


DCAM_INT_MASK 


Type RW 


DCAM_INT_MASK | [23:0] R/W 24700 ВИЙ 1: DCAM interrupt is 
enabled for source | 
Bit[i] 0: DCAM interrupt is 
disabled for source | 


8.2.5.2.18 DCAM INT CLR Registers 
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Description: DCAM interrupt clear register. 


0x0044 DCAM interrupt clear (Reset 0х0000 0000) DCAM INT CLR 


HERES ES o EE ES GERE Б o IN 


Reserved 


Type 


ЖЕЕ a ЕЕ ЕС [SGH ISI TS RIS 


ОСАМ INT. CLR 


Type 


€—— INT CLR | [23:0] 24'h0 Write 1 into Bit[i] to clear bit[i] of 
ISP INT RAW register. 


8.2.5.2.19 DCAM INT RAW Registers 


Description: DCAM interrupt raw register. 


0x0048 DCAM interrupt raw (Reset 0x0000 0000) DCAM INT RAW 


TS ES 530059053 LES ES S mms 


Reserved 


Type 


DCAM INT. RAW 


АК SER Е enl Int fol rel RIMIS HON RN 


Type 
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[31:24] Reserved 


ОСАМ INT. RAW | [23:0] ГОШЕН 24710 DCAM interrupt source raw bits 


8.2.5.2.20 ЕАМ_АООВ_0 Registers 


Description: Frame address 0 register. 


0x004C Frame address 0 (Reset 0х0000 0000) FRM ADDR O0 


ШІН ЕЛЕЙДІ а Ба ES E SED ЛЕЛЕ ЛЕТ 


FRM ADDR 0 


Type 


FRM ADDR 0 


Type 


FRM ADDR 0 [31:0] 32’h0 BYTE 


8.2.5.2.21 FRM ADDR 1 Registers 


Description: Frame address 1 register. 
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0x0050 Frame address 1 (Reset 0x0000 0000) FRM ADDR 1 


pumpin ВВ 


FRM ADDR 1 


Pm ae АЕ RII 


FRM ADDR 1 


Type 


FRM ADDR 1 [31:0] 32’h0 BYTE 


8.2.5.2.22 FRM_ADDR_2 Registers 


Description: Frame address 2 register. 
0x0054 Frame address 2 (Reset 0x0000_ 0000) FRM_ADDR_2 


ЕЕЕ 


FRM ADDR 2 


ЕЗ ЛЫН А ЕЗ ЗЕ ЕДЕ 


FRM_ADDR 2 


Type 


8.2.5.2.23 FRM ADDR 3 Registers 
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Description: Frame address 3 register. 


0x0058 Frame address 3 (Reset 0x0000 0000) FRM ADDR 3 


EA E Rod s Fs ЕЕЕ RR RR EN 


FRM ADDR 3 


Type 


Pm ipsa 


FRM_ADDR_3 


Type 


8.2.5.2.24 ЕАМ_АООВ_4 Registers 


Description: Frame address 4 register. 


0х005С Frame address 4 (Reset 0х0000 0000) FRM_ADDR_4 


П ЗЕЕ ЕЕЕ E e REI ВВ 


FRM ADDR 4 


Type 


КА ЁК И eS USE E C 


FRM ADDR 4 
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8.2.5.2.25 FRM ADDR 5 Registers 


Description: Frame address 5 register. 


0x0060 Frame address 5 (Reset 0x0000 0000) FRM ADDR 5 


ИЕЛЕ ERES S ES ES SE E ЕЕ БЛЕЗ 


FRM ADDR 5 


Type 


Paganini RR EG 


FRM ADDR 5 


Type 


8.2.5.2.26 FRM ADDR 6 Registers 


Description: Frame address 6 register. 
0x0064 Frame address 6 (Reset 0x0000 0000) FRM ADDR 6 


В es ЕЛЕ ГЕЗ ЕУ ДЕЛЕЛ 


FRM ADDR 6 


Type 


МЕЛ ЗЫЛ СЕ ЗЕ ЕЕ 


FRM ADDR 6 


Type 
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8.2.5.2.27 BURST GAP Registers 


Description: Burst gap register. 


0x0068 Burst gap (Reset 0x0000 0000) BURST GAP 


EO EON RORIS ЕРДЕ ЕЕ ЛЧ ЦВ 


САМ1 PATH. GAP САМ2 PATH. GAP 


Type 


RD BURST GAP WR BURST GAP 


Type 


CAM1 PATH GAP [31:25] The interval cycles inserted 
between two block transfer. 
CAM2 РАТН GAP [24:16] The interval cycles inserted 
between two block transfer. 
RD BURST GAP [15:8] The interval cycles inserted 
between two block transfer. 
WR BURST GAP [7:0] The interval cycles inserted 
between two block transfer. 


8.2.5.2.28 ENDIAN SEL Registers 


Description: Endian select register. 
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0x006C Endian sel (Reset 0x0000_0000) ENDAIN_SEL 


Е ЕЕ Е ЕЕ ЕЕ ee 


ROT_RD_EN 
Reserved 
_ _ DIAN 


E Е ЕА Е ЕА 


САМ РАТН2 CAM РАТН1 
ROT WR E CAM PATH2 CAM РАТН1_| CAM РАТНО | REV IN EN | REV IN EN 
_ENDIAN_U _ENDIAN_U 
NDIAN _ENDIAN_y _ENDIAN_y _ENDIAN DIAN_y DIAN_y 
ү у 


Туре 


Field Мате R/W Reset Description 
Value 
CAM PATHO VU ENDIAN | [20] 1; VU 0: UV 


AXI RD WORD ENDIAN [19] R/W 1'h0 64bit AXI data read word 
endian 

AXI WR WORD ENDIAN | [18] 64bit AXI data write word 
endian 


ROT RD ENDIAN [17:16] data Endian adjust for rotate 
path ; 
when read data: 
00: original:{BO,B1,B2,B3} 
01:[B3,B2,B1,B0] 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


[ROT WR ENDAN | WR ENDIAN [ROT WR ENDIAN — |5 14] Rw ото | data Endian adjust for rotate 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1353 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM 569832 Device Specification 


path ; 
CAM_PATH2_ENDIAN_UV | [13:12] 
CAM_PATH2_ENDIAN_Y [11:10] 


when read data: 

00: original:{B0,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 

UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{B0,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11:(B1,B0,B3,B2) 

Y data Endian adjust for rev 
input path ; 

when read data: 

00: original:[BO,B1,B2,B3) 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


Y data Endian adjust for rev 
input path ; 

when read data: 

00: original:{B0,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


RAW RGB data endian 


CAM_PATH1_ENDIAN_Y | [7:6] 


САМ РАТНО ЕМОІАМ [5:4] 


(407 Spreadtrum Communications, Inc., Confidential and Proprietary 1354 of 1554 Spreadtrum Communications, Inc., Confidential and Proprietary 1354 of 1554 


CAM PATH1 ENDIAN UV UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{B0,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 

Rw [en 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


adjust for rev output path; 
when write data out: 

00: original:{BO,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 

REV IN ENDIAN UV н UV or U or У data Endian 
adjust for rev input path ; 
when read data: 

00: original:{BO,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11:(B1,B0,B3,B2) 


REV IN ENDIAN Y j Y data Endian adjust for rev 
input path ; 


when read data: 

00: original:{BO,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11:{B1,B0,B3,B2} 


8.2.5.2.29 АНВМ 5Т5 Registers 


Description: АНВ master status registers. 
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0x0070 AHB master status (Reset 0x0000 0000) AHBM STS 


(es Шар IE IS ES Е ESI ESI ER ES E RES 


Reserved B 
ine T 


CAM 
RCH 
y НУ | 2Р 1P|O0P 
VD 
ROT_WR_GAP DB_ 
BS BS 
TOP 


Field Name Reset Description 
Value 


— PATH VDB BUSY eres n m p» p 1: busy; O:idle 


ROT WR GAP Сга 9] Тһе interval cycles inserted 
between two rotate block 
transfer. 


Ст ши шш a 
ССИ ГИСИ И СЕТО 
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CAMO PATH STOP [3] R/W 160 Stop camera path 0 


RCH_VDB_STS [2] RO | 1'h0 1: busy; 0:idle 


WCH_VDB_STS [1] RO | 1'h0 1: busy; 0:idle 
AHBM_BUSY о јво 1'h0 1: busy; 0:idle 


8.2.5.2.30 ЕАМ_АООВ_7 Registers 


Description: Frame address 7 register. 
ИЕ Е ES ERE ESI IE PRSE 
C == -- 


s 


ДЕЛЕЛ О ЛЕ S ES IG EGER 


FRM ADDR 7 


Type RW 


8.2.5.2.31 FRM_ADDR_8 Registers 


Description: Frame address 8 register. 
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0x0078 Frame address 8 (Reset 0x0000 0000) FRM ADDR 8 


Ce EUIS ESI СЛ Е В ЕЛЕ: 


FRM ADDR 8 


ПЕ ЗЕ RIA ЕЕЕ RII 


FRM ADDR 8 


Type 


8.2.5.2.32 FRM ADDR 9 Registers 


Description: Frame address 9 register. 
0x007C Frame address 9 (Reset 0x0000 0000) FRM ADDR 9 


БЕ Е t ES sp SEA AGE 


FRM ADDR 9 


БЕЗ ЛЫН ДЕЛЕЖЕЛЕЛЕЗЕ НЕЛЕР 


FRM_ADDR_9 


Type 


8.2.5.2.33 FRM_ADDR_10 Registers 
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Description: Frame address 10 register. 


0x0080 Frame address 10 (Reset 0x0000_0000) FRM_ADDR_10 


ERES Е as ИЕ 


FRM_ADDR_10 


Type 


ЖЕЛЕ Е В RE Е Е ЕЕ a 


FRM_ADDR_10 


Type 


8.2.5.2.34 ЕАМ_АООВ_11 Registers 


Description: Frame address 11 register. 
0x0084 Frame address 11 (Reset 0x0000_0000) FRM_ADDR_11 


a ee ША ШЕ ЕС 


FRM ADDR 11 


АКЕЛ ЛЫН ЕЗ ЕИ IRR НЕЛЕР 


FRM_ADDR_11 


Type 


Frame address mapping: 
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(oR SPREADTRUM 


In different work mode, we need 


SC9832 Device Specification 


Addre Reg сато path cam1 path cam2 path cam1 path cam2 path rotate path 
Name (capture) (capture) (capture) (review) (review) 
Frm addrO Capture 
output : 
Raw; 
Jpeg ; 
YUYV ; 
YUV420-Y 
Frm_addr1 Destination Y Destination Y 
Frm_addr2 Destination Destination 
UV/U(3 plane) UV/U(3 plane) 
Frm_addr3 Destination V Destination V 
(3 plane) (3 plane) 
Frm_addr4 Destination Y Destination Y 
Frm_addr5 Destination Destination 
UV/U(3 plane) UV/U(3 plane) 
Frm addr6 Destination V Destination V 
(8 plane) (8 plane) 
Frm addr7 Source Y Source Y 
INUYV ҮЧҮМ 
Frm addr8 Source UV/U Source UV/U 
(8 plane) (8 plane) 
Frm addr9 Source V Source V 
(8 plane) (8 plane) 
Frm addr10 Source 
Frm_addr11 Destination 
Frm addr12 | Capture 
output : 
YUV420-UV 


Frame adress update sequence: 


V1.0 
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In capture or preview mode, there were two shadow copy mode. At the beginning, the force copy 
operation can update the frame address. After current transfer completed, the internal shadow 
frm_addr registers would be auto updated by hardware. 


vsync_| | 


Sensor_sof 


Transf_done 
Frm_addr 
(accessed by AHB) Addr 0 Addr 1 Addr 2 
Frm_addr 
(shadowed) Addr 0 Addr 1 Х Adar2 
Force copy at the . 
start Hardware will auto 
shadow the address after 
data transfer done. 
8.2.5.2.35 CCIR_PATTERN_CFG 


Description: CCIR PATTERN configure register. 
0x0088 CCIR pattern config register(reset 0x0000_0000) CCIR_PATTERN_CFG 
e БЕ И ЕЧЕИ ene penes 


Solor_B Solor_G 


Type 


ШЕШЕЛЕР ЕЛ ЕО ВЕ 


Ссіг bayer | _ Е К ССВ patter 
Solor_R Е 
тоае Ж >i n_mode 


| туре | 
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Solor R [15:8] R 


CCIR bayer mode 
CCIR Vsync pol 
CCIR Href pol 


Data R in solor mode 


Bayer mode of raw rgb 


Polarity of Vsync 
O:active low 


1:active high 


Polarity of Href 
Oactive low 
1:active high 


880 
190 1:YUYV 
0:RAW Data 


Ccir_color_mode 


CCIR_seq_mode 


0:Vsync & Href from internal 
logic; 

1:Vsync & Href from CCIR 
PAD. 


AN 
R/W 


00:solor image 


01:color bar 


CCIR_pattern_mode | [1:0] "< 


Вауег тоае Pattern 


10:gradient color bar 


0 Odd line : GRGR GRGR ... 


Even line: BGBG BGBG ... 


1 Odd line : RGRG RGRG ... 


Even line: GBGB GBGB ... 


2 Odd line : BGBG BGBG ... 


Even line: GRGR ОВСА ... 


3 Odd line : GBGB GBGB ... 


Even line: RGRG RGRG ... 


8.2.5.2.36 CCIR PATTERN SIZE 
Description: CCIR PATTERN configures register. 
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0х008С ССВ pattern size register(reset 0х0000 0000) CCIR_PATTERN_SIZE 


| Name | жәме | фе: — iid 
| Name | aoi Madii di 


төше [ox ew ТТГ 
[em |е [e o preme _ 
[mm [юрю pee — 


8.2.5.2.37 CCIR VER BLANK 
Description: CCIR PATTERN vertical blanking configure register. 


0x0090 ССВ pattern blank register(reset 0х0000 0000) CCIR VER BLANK 


ПЕ E ЕЛЕНЕ ЗЕЛ ЕЕ 


reserved V_END_SET 


V_START_SET V_BLANK 


ia ЕЕ ER ЕТЕД ЧЕЛЕЛЕН ЖЕЙЕЛ 


Туре 
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Field Name Reset Value | Description 


[s 2124 m |же — — 


V BLANK [7:0] Line number of V blanking 


8.2.5.2.38 CCIR HOR BLANK 
Description: CCIR PATTERN horizontal blanking configure register. 


0x0094 ССВ hor blank register(reset 0х0000 0000) ССІН HOR BLANK 


BESTES EE ee ee eed RE ЕВА d 


Reserved 


Type 


А ЕЗЕШ ЕЛ Re rs RH Re ЕЕЕ 


H_BLANK 


H_BLANK [15:0] 16'h40 Cycle number of line blanking 


8.2.5.2.39 REV BURST IN CFG Registers 


Description: Review burst in source image size and configuration register. 
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0x0098 Review burst in source size (Reset:0x0000 0000) REV BURST IN CFG 


Е PEBE ESE ЕЯ RU а 


REV_BURST 
Reserved _INPUT_MO 
i DE 


| туре | 


REV_BURS 
T_SUB_SAM REV_BURST_SRC_SIZE_X 
PLE 


Type 


Field Name Reset Description 
Value 


REV BURST INPUT MODE [17:16] R/W 270 Input data format of review 
burst in: 
00:YUV422(2-plane) 
01:YUV420(2-plane) 
10:YUV422(1-plane)(YUYV) 
11:YUV420(3-plane) 


REV_BURST_SUB_EB [15] Rw fmo fi : review subsample enable 


REV_BURST_SUB_SAMPLE [14:13] Rw |2 | 00:1/2;01:1/4;10:1/8;11:1/16 


REV BURST SRC SIZE X [12:0] RAN : Width of camera path 0 
source 


8.2.5.2.40 REV_BURST_IN_TRIM_START Registers 
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Description: Review burst in trimming start position register 


0х009С Review burst іп trim start (Reset:0x1FFF 1FFF) 


Pus r Б ЕЕ Б SN eoe o 


Reserved REV_BURST_IN_TRIM_START_Y 


Type 


Reserved REV_BURST_IN_TRIM_START_X 


Type 


Field Name Reset Description 
Value 


—— IN TRIM START Y | [28:16] 18'h1FFF | Vertical start position of 
review burst in trimming 


REV BURST IN TRIM START X | [12:0] 18'hiFFF | Horizontal start position of 
review burst in trimming 


8.2.5.2.41 REV BURST IN TRIM SIZE Registers 


Description: Review burst in trimming size register 
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0x00A0 Review burst in trim size (Reset:0x0000 0000) REV BURST IN TRIM SIZE 


P [E90 ES ESSI А Т БҮ Е URS 


Reserved REV BURST IN TRIM SIZE Y 


Reserved REV BURST IN TRIM SIZE X 


Type 


Field Name Reset Description 
Value 


n—— IN TRIM SIZE Y | [28:16] 13'h0 Height of review burst in 
trimming 


REV BURST IN TRIM SIZE X | [12:0] R/W 1310 Width of review burst in 
trimming 


8.2.5.2.42 REV_SLICE_CFG Registers 


Description: Review slice mode configuration register 
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0x00A4 Review slice mode configuration (Reset:0x0000_0000) REV_SLICE_CFG 


PN ЕД ЕЗЕТ ES e ee 


CAM2_SLICE_O_VCNT_TARGET 


HE Е 7 REV. SLICE | VCNT 


| туре | 


Field Мате Reset Description 
Value 


n— SLICE O VCNT TARGET | [27:15] 13'h0 when сат2 slice mode 
select mode 10, set output 
line number interrupt. 

LAST VER SLICE [14] RAN тво 1: indicate current slice is 
last one 

REV SLICE OUT MODE [13] RAN 110 1:slice output with 
independent frame address 
O:slice output in normal 
mode 


REV SLICE | VCNT [12:0] R/W 1380 height size of slice input in 
review path 


8.2.5.2.43 PATH1_SLICE_O_VCNT Registers 


Description: Review slice mode configuration register 
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0x00A8 Camera path1 slice output line number(Reset:0x0000_0000) PATH1_SLICE_O_VCNT 


ЖЕДЕЛ Е minis 


Reserved PATH1_SLICE_UV_O_VCNT 


Reserved PATH1 SLICE Y O VONT 


Field Name Reset Description 
Value 


РАТН1 — UV O VONT [28:16] 1370 height size of slice UV 
output in camera path 1 


PATH1 SLICE Y O VONT [12:0] 13'h0 height size of slice Y output 
in camera path 1 


8.2.5.2.44 PATH2 SLICE O VCNT Registers 


Description: Review slice mode configuration register 


0x00AC Camera path2 slice output line number(Reset:0x0000_0000) PATH2_SLICE_O_VCNT 


cana 


Reserved PATH2_SLICE_UV_O_VCNT 


Reserved PATH2 SLICE Y O VONT 


И ЕИБ ER RR RR RP SI RI ара HN 


Type 
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Field Name i Description 


PATH2 SLICE UV О VCNT [28:16] 1310 height size of slice UV 
output in camera path 2 


РАТН2 SLICE Y О VCNT [12:0] 1370 height size of slice Y output 
in camera path 2 


8.2.5.2.45 YUV_SHRINK_CFG Registers 


Description: yuv shrink configure register. 
(EESTI Ee ERES Ded eed E 


ШЕШЕДЕН Е ЕЗ ЕЧ БЕЛЕ ЕЕ 


SHRINK_Y_DN_TH SHRINK_Y_UP_TH 


Type R/W R/W 


8.2.5.2.46 YUV_EFFECT_CFG Registers 


Description: yuv special effect configure register. 
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0x00B4 yuv special effect configure (Reset 0x0000_0000) YUV_EFFECT_CFG 


ESEIEICIEIEJEIEIEIEIEIEREIECRERERES 
ruwa 


EFFECT_U_TH EFFECT_Y_TH 


Type 


[em e |ж ee — 


8.2.5.2.47 CAM PATHO TRIM. START Registers 


Description: Camera pathO trimming start position register 


0x00B8 Camera path0 trim start (Reset:0x1FFF_1FFF) 


Br s= ee 


Reserved CAM PATHO TRIM START Y 


ESEIIEICIERCIESERERERERERERERERES 
rus 
L2 a IEEE 
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Field Name i Description 


CAM PATHO TRIM START Y | [28:16] R/W 1370 Vertical start position of 
camera path 1 trimming 


CAM_PATHO_TRIM_START_X | [12:0] R/W 1370 Horizontal start position of 
camera path 1 trimming 


8.2.5.2.48 CAM PATHO TRIM SIZE Registers 


Description: Camera path 0 trimming size register 
0x00BC Camera path0 trim size (Reset:0x0000 0000) 


З ea ЕЕЗ ЕЕ Т ЛЕЛЕ ЛЕ 


Reserved CAM PATHO TRIM SIZE Y 


Type 


Pun s mipipas ЯЯ 


Reserved CAM PATHO TRIM SIZE X 


Field Name Reset Description 
Value 


— PATH0_TRIM_SIZE_Y | [28:16] 13'h0 Height of camera path 1 
trimming 


CAM_PATH0_TRIM_SIZE X | [12:0] R/W 1310 Width of camera path 1 
trimming 


8.2.5.2.49 FRM ADDR 12 Registers 
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Description: Frame address 12 register. 


Frame address 12(Reset 0x0000_0000) FRM_ADDR_12 


Basis mu 


FRM_ADDR_12 


s 


СЕСАД TEE ЛА ЕЗ e 


FRM ADDR 12 


s 


8.2.5.2.50 CAP CCIR CTRL 


Description: CAP control register. 
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0x0100 CAP control register(reset 0x0000_0000) CAP_CTRL 


PPR j ТЕЗ ЕЕ ee RS re ЕУ 


Reserved 


кашы 


VSY 

CAP_IF_MO SENSOR_M 
Reserved YUV_TYPE МС. 
POL 


| Type | 


Field Name R/W Reset Description 
Value 


 —— IF_MODE [10:9] 00:8bit interface mode 
01:4bit interface mode 
10:2bit interface mode 
11:1bit interface mode 
For CCIR656 or CCIR 601 

YUV_TYPE [8:7] YUV sequence of sensor: 
0:YOUOY1V1 
1:YOVOY1U0 
2:U0YOVOY1 
3:VOYOUOY1 


CAP CCIR MODE 1:capture multiple frame 
0: only capture one frame 


| SENSOR LINE СНК EN | LINE CHK EN moe fi) [me [m [n check spi sensor line error 
VSYNC POL Polarity of Vsync 
0: active low 
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1: active high 


HREF_POL Polarity of Href 
0: active low 
1: active high 


SENSOR_MODE [2:1] 00:YUV, force copy is 
suggested. 
01:SPI :auto copy 
10:JPEG autocopy 
11: RAW RGB 
CCIR_656 sel "0 1: ccir656 mode 
In CCIR656, only force copy 
can be use. 
O:ccir601 


8.2.5.2.51 CAP_CCIR_FRM_CTRL 


Description: CAP frame count register. 


0x0104 CAP frame control (Reset 0х0000 000Ғ) CAP_FRM_CTRL 


ИНЕ SESS EC RIA ЕЕ 


Reserved CAP FRM CNT 
MC 


CAP FRM D 
Reserved PRE SKIP СМТ 


| туре | 
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[31:23] Reserved 


CAP FRM CLR | [22] If this bit is 1, the frame-counter 
will be “0” at the next frame 
start, and then this bit is 
self-cleared by HW. 

CAP FRM ONT | [21:16] The counter is for the frames, 
which CAP issues to the next 
modules. 


— [5:4] 00:по десі 
01:1/2 
10:1/3 
11:1/4 
sensor’s frames. 


Note: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, so 
set the PRE_SKIP_CNT to neglect the frame we not interested . 


8.2.5.2.52 CAP_CCIR_START 
Description: CAP start register. 


0x0108 CAP start (Reset 0x0080_0080) CAP_START 


ЕЕЕ Е ЕЕЕ ЕД ДОО АЕ 


Reserved CAP_START_Y 


Reserved CAP_START_X 


ШЕШ БЕ ЕМЕ ЕСС АЕО ae Е 8 


Туре 
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Field Name Reset Value Description 


CAP_START_Y та ШЕШЕГІ 12780 Start Y position М -1 


CAP_START_X — 0] 13'h80 Start X position 
2N — 1 in YUV mode 
N-1 in RAW RGB mode 


8.2.5.2.53 CAP_CCIR_END 
Description: CAP end register. 


0x010C CAP end (Reset 0х00ҒҒ 00ҒЕ) CAP_END 


TEE ee ip ЕЕ 


Reserved CAP END Y 


Type 


Reserved CAP END X 


Type 


[mm e [m — [se — — 
[m юе эю — [se — o 


CAP_END X [12:0] R/W 13'hFF END X position 
2N — 1 in YUV mode 
N-1 in RAW RGB mode 


8.2.5.2.54 CAP CCIR IMG DECI 
Description: CAP image decimation register. 
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0x0110 CAP image decimation (Reset 0x0000 0000) CAP IMG DECI 


 ЯЕЛЕЛ ЕЗ ЕЕЕ ЕЕ ЕЗЕЛЕ АОН EAR 


Reserved 


Type 


Reis upip pupu S S ТЕСТЕ ВЕСИ 


САР БЕСІ САР DECI 
Reserved 


w DECI_Y [3:2] Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
САР DECI X [1:0] X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


8.2.5.2.55 АТУ MODE ҒІХ 
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0x00114 CAP observe register (Reset 0x0000_0000) CAP_OBSERVE 


ЖЕЛЕ ee nan 


THRESHOLD_END 


zi mE 


| Type | 


[mm |е fe [ee —— — 
Dee [m В [рю С 


8.2.5.2.56 CAP_OBSERVE 


Description: CAP observe register. 
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0x00118 CAP observe register (Reset 0x0000_0000) CAP_OBSERVE 


LE ESO ES ESTEE j pu ee a ЕВЕ RR 


Reserved 


шен EB ЗЕ ШАША ЕИ ЕНЕНЕ 


"| 


| туре | 


CAP_OBSERVE im |н | [tm | Enable signal for observing 


8.2.5.2.57 CAP JPG CTL 


Description: CAP JPEG control register. 


0x011C CAP JPEG buffer control (Reset 0x0000 0020) CAP JPG CTL 


ЖИ ЕНЕ Б 8 ЕЕ EGER Rd 


Reserved 


Um] om 
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| [Bre [no [20 ] Reseved 0000000 | [Bre [no [20 ] Reseved 0000000 0] 2270 Reserved 


JPG_buf_SIZE 1010 The JPEG buffer size in 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 23K BYTE 
М: М * 32K 


8.2.5.2.58 CAP_FRM_SIZE 


Description: САР Нате size register. 


0x0120 CAP frame size (Reset 0х0000 0000) CAP FRM SIZE 


а ERES EE КЕ Pt И 


Reserved CAP FRM SIZE 


Type 


а ЕЕ О В PR ИЕ ЕЗ 


CAP_FRM_SIZE 


Type 


Cos FRM_SIZE [23:0] 24780 Size of current frame, the unit 
is BYTE,only active in spi 
or jpeg mode 


8.2.5.2.59 CAP SPI CFG 


Description: SPI original width register. 
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0x0124 CAP SPI config register(reset 0х0000 0000) CAP SPI CFG 


LEES ES ЕЕЕ ЕЛЕ Esa ead RE EH А 


Reserved 


Bi ss ПЕ ЫЕ и И И 


Reserved SPI ORIG WIDTH 


Type RW 


SPI ORIG WIDTH [12:0] RAN 13'h0 Width of original image from 
sensor 
n-1 BYTE. 


8.2.5.2.60 MIPI CAP CFG 
Description: MIPI CAP CFG register. 
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0x0128 CAP MIPI control register(reset 0x0000_0000) CAP_MIPI_CFG 


PP ЕЕ Fp ЕЕ СОЕ ЕЕ 


Reserved 


ЕЕ ааа si 


E w 
МІРІ YUV T MIPI DATA MIPI DATA 
Reserved E 
BITS MODE 


| туре | 


Field Name R/W Reset Description 
Value 


MIPI YUV TYPE — 7] YUV sequence of sensor 
data: 
0:Ү000Ү1У1 
1:YOVOY1U0 
2:U0YOVOY1 
3:VOYOUOY1 


CAP MIPI MODE 1:capture multiple frame 
0: only capture one frame 
Mipi href sel R/W во 
dvalid; 
MIPI_DATA_BITS [4:3] R/W 270 00:8bits 
01:10bits 
10:1 2bits 
MIPI DATA MODE [2:1] 00:YUV, 


10:JPEG 
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RAWRGB DATA MODE 0:Packed; 


1:half word per pixel 


8.2.5.2.61 МІРІ CAP. FRM CTRL 


Description: MIPI CAP frame count register. 


MIPI CAP FRM CTR 
0x012C MIPI CAP frame control (Reset 0x0000 000F) 


ICREJEJEIEIEREIEIEIEIEIEIEIEIERERES 


а! mE 


Туре | 


ES Е ЕЕ ОЗ С RR RIS URGE RR 


MIPI CAP. F 
Reserved МІРІ РВЕ SKIP. СМТ 
RM DECI 


| туре | 


МІРІ САР FRM CLR | [22] МО Tho If this bit is 1, the 
frame-counter will be “0” at the 
next frame start, and then this 
bit is self-cleared by HW. 

MIPI_CAP_FRM_CNT | [21:16] 6'h0 The counter is for the frames, 
which CAP issues to the next 
modules. 
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MIPI CAP FRM DECI j 00:no deci 
01:1/2 
10:1/3 


11:1/4 


МІРІ РВЕ SKIP СМТ l The frame counter to skip 
sensor’s frames. 


Note: 


e When switch to capture mode, skip a few frame is suggested after configuring sensor, so 
setthe PRE_SKIP_CNT to neglect the frame we not interested . 


8.2.5.2.62 MIPI CAP START 
Description: MIPI CAP start register. 


loca | МІРІ CAP start (Reset 0х0080 0080) MIPI CAP START 
ESEIEIEIEIEJEIEIEIEIEIEREICRERERES 


me | e Г 


"= _ mamas s 
О ОЕЕО ЕЕЕ ОН 


Reserved МІРІ САР 5ТАНТ Х 


w Т 


О [mm qe m ee — 
[0 qmm qe |ж ee ОИ 


8.2.5.2.63 МІРІ САР_ЕМО 
Description: МІРІ САР end register. 
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0x0130 МІРІ CAP end (Reset 0x00FF_OOFF) MIPI CAP END 


ШЕ ES ЕЛЕ ЕЕЕ NN oe RUN 


Reserved MIPI CAP END Y 


— r 
e T САС ЕЗ О ERER ERER ИКИ 
а |е е а о е 


Reserved МІРІ CAP END X 


= 5 Г 


[em je fo [s — _ 
[sa e pe je — — 


8.2.5.2.64 MIPI CAP IMG DECI 


Description: CAP image decimation register. 
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0x0138 CAP image decimation (Reset 0x0000_0000) CAP_IMG_DECI 


ПЕ [p E D 


Reserved 


BS upip О Л p p ЕЛЕ БЕ 


МІРІ CAP D | MIPI CAP D 
Reserved 
ESMY ECI X 


MIPI — DECI Y | [3:2] Y direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


МІРІ САР DECI X | [1:0] X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 
Only support 1/2 binning in 
RAW RGB mode. 
Bit 0: 1: 1/2 bining for camera 
path; 
Bit 1: 1: 1/2 bining for ISP 
preview path. 


8.2.5.2.65 MIPI_CAP_JPG_CTL 
Description: MIPI CAP JPEG control register. 
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0x013C CAP JPEG buffer control (Reset 0x0000_0020) CAP_JPG_CTL 


Е ЕЕЕ Е В 


Reserved 


АЙЕЛ ТР Е ee 


Reserved МІРІ JPG MEM SIZE 


Type RW 


MIPI_JPG_buf_SIZE R/W 1070 The JPEG buffer size іп 
external memory, which was 
prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 23K BYTE 
М: М * 32K 


8.2.5.2.66 MIPI CAP FRM SIZE 


Description: MIPI CAP frame size register. 
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0x0140 CAP frame size (Reset 0x0000 0000) CAP FRM SIZE 


iE] Ec ES ЕЗ Е А 


Reserved МІРІ CAP. FRM SIZE 


МІРІ CAP. FRM SIZE 


Type 


MIPI CAP FRM SIZE : s Size of current frame, the unit 
is BYTE,only active in spi 
or jpeg mode 


8.2.5.2.67 CAP_SENSOR_CTRL 


Description: sensor control register 


0x0144 CAP sensor control register (Reset 0x0000_0000) CAP_SENSOR_CTRL 


Ee ЕЕЕ ЕЕЕ Е ОЗ В 


Reserved 


Type 


Reserved CIR_RST 
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Field Name Reset Value Description 


ССОО С m БН 


8.2.5.2.68 BLC CFG 


Description: BLC block control register 


0x0148 BLC block control register (Reset 0x0000 0000) BLC CFG 


ШО ЕЛ SES ERR ES ESI ESI EC БЕЛЕ TRI BORN 


-Е Reserved SUM_MUL 


| Type | 


BAYER_MO 
SUM_PRE_SHIFT SUM_SHIFT 


| Type | 


|ы qe [e see — | 
BLC value manual input mode 
ИИ 008 Де |ммәм 
Sm — [ва [rw [шш se — | 
ЕЛ. s G lee жан 
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SUM_SHIFT [8:4] Second shift of calculate 


BLC_MODE 1:if sum less than target, 
compensate 
0:1 sum less than target , no 
compensate 


BAYER_MODE [2:1] 00: keep the old 
01:[1,0],[3,2] 
10:[2,3],[0,1] 
11:[3,2],[1,0] 


8.2.5.2.69 BLC_START 
Description: ВЕС start register. 


0x014C BLC start (Reset 0x0000_0070) BLC_START 
ШЕЕ Е E ees ЕЕ 


Reserved BLC_START_Y 


Type 


Ол [em je m [mem — 
[em ю [m — [me — 


8.2.5.2.70 BLC END 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1391 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


Description: BLC end register. 


0x0150 ВЕС end (Reset 0x0001_007F) BLC_END 


Fu Е ЕЕ ЕЛЕНЕ ee 


Reserved BLC_END_Y 


Reserved BLC END X 


[em je [m eem — 
[em |е jm — [mem — 


8.2.5.2.71 BLC TARGET 


Description: BLC target register. 


0x0154 BLC target (Reset 0x0000 0000) BLC TARGET 


аашаа аа 


ТАНОЕТ 3 TARGET_2 


TARGET_1 ТАВСЕТ_0 
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Field Name Reset Value Description 


8.2.5.2.72 BLC_ MANUAL 


Description: BLC manual register. 
0x0158 BLC manual (Reset 0x0000_0000) BLC_ MANUAL 


f: SE A 


MANUAL_3 MANUAL_2 


MANUAL_1 MANUAL 0 


Type 


8.2.5.2.73 BLC VALUFE1 
Description: ВЕС VALUE1 register. 
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0x015C BLC value 0 1 (Reset 0x0000_0000) BLC_VALUE 1 


P ЕЕ ЕЛЕ Dip 


Reserved BLC_VALUE1 


Type RO R/W 


ПВ Е НО ЕЕ ЕЕ 


Reserved BLC_VALUEO 


[em |е |ж СООО 
исши [mw — mo [юш ССОО 
һе |е [эю emm — 
evum [eo [m СИ СТСТ 


8.2.5.2.74 BLC_VALUE2 
Description: BLC VALUE1 register. 


0x0160 BLC value 2 3 (Reset 0x0000_0000) BLC_VALUE 2 


E EE ES ВВ В 


Reserved BLC_VALUE3 


Type RO RO 


ПЕ ЕВ ЕСЕ ЛЕРИ ЕЗ ДЕУ 


Reserved BLC_VALUE2 


Type RO RO 
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[31:26] Reserved 


ВЕС VALUES3 [25:16] м” “е 10710 BLC_VALUE3 


C VALUE a umm то | LO VALUE? 


8.2.5.2.75 SCALING COEF TABLE 


The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 
COEF table 1: 


Luma horizontal coeffient table: 8X72 


0x0400 Luma horizontal coefficient 1 [0] (Reset 0x0000_0000) LUMA_HCOEF_1[0] 


ШЕ UE FE PES P SEES Ea e c RR RR 


LUMA HCO 
Reserved 
EF 1[0][17:0] 


| туре | 


LUMA HCOEF 1[0][17:0] 
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0x0404 Luma horizontal coefficient 1 [0] (Reset 0x0000_0000) LUMA HCOEF 1[0] 


ПЕ Е ESI SESS ES EE ДЕЗЕ 


LUMA HCO 
Reserved EF 1[0][35:1 
8] 


| туре | 


СЕИ ЕА ЕООД ЕЕЕ КЕЛЕ 


ОМА HCOEF 1[0][35:18] 


Type 


0x0408 Luma horizontal coefficient 1 [0] (Reset 0x0000 0000) LUMA HCOEF 1[0] 


Е ЕЕ ЕЕ ЕНЕ 


LUMA_HCO 
Reserved EF_1[0][53:3 
6] 
Туре | 


Bean ЕЗ Л ТЕЗ КЕЛЕЛЕ ЧЕ ЛЕЙ 


LUMA_HCOEF_1[0][53:36] 


Type 
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0x040C Luma horizontal coefficient 1 [0] (Reset 0x0000 0000) LUMA HCOEF 1[0] 


Е ЕЕЕ E ESSET ee ea БАРА CR 


LUMA HCO 
Reserved EF 1[0][71:5 
4] 


| туре | 


PE КИ ЕЕ ЕЕ 


LUMA_HCOEF_1[0][71:54] 


Type 


Chroma horizontal coefficient table: 8X36 


CHROMA_HCOEF "m 
Chroma horizontal coefficient 1 [0] (Reset 0x0000 0000) 


ГАГЕЛЕЛЕЗЕЗЛЕЗЕЗГЗЕЗГЗЕАЕЛЕЛЕЗЕЗЕЗ 


СНВОМА_Н 
Reserved COEF_1[0][1 
7:0] 


oe 2 
а |е е а и о о ее а 
мате | СНВОМА НСОЕЕ 1[0][17:0] 
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CHROMA HCOEF E 


0x0484 Chroma horizontal coefficient 1 [0] (Reset 0x0000 0000) 


ГАГЕЛЕЛЕЗЕЗЕЗЕЗГЗЕЗГЗГЛЕЛЕЛЕЗЕЗЕЗ 


СНВОМА_Н 
Reserved COEF_1[0][3 
5:18] 


Туре | 


Ша ЕЛЕЕ Е В ЛЕЛ ЕЛЕ КЕЧКЕЛЕ 


CHROMA HCOEF 1[0][35:18] 


Type 


Vertical coefficient table: 132X8 


0х04Ғ0 Vertical coefficient (Reset 0х0000 0000) VCOEF_1[0] 


ИЕ ЕЧ ЗЕЛ ЕЕ Е ЕЕ ie ed 


Reserved 


Type 


Reserved LUMA VCOEF 1[0] 


ШАҚА s SOEUR EEG КИ FS ЕС ЕЕВС 


Type 


8.2.5.2.76 ROTATE PATH CFG Registers 


Description: Rotate path control register 
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0x8000 Rotate path control register (Reset 0x0000 0000) ROTATE PATH CFG 


ЕЕЕ ЕЕЕ ЕЕ Е 


Reserved 


= | М I SEE 


| туре | 


Field Name Reset Description 
Value 


= АЕ UV_422 mode 1: uv 422 half word mode 
0: uv 420 mode 


ROT_MODE [3:2] 00:90 
01:270 
10:180 
11: horizontal mirror 


ROT_FORMAT 1:enable half word mode, 
0:enable byte mode, 


8.2.5.2.77 ROTATE SRC WIDTH Registers 


Description: Rotate Source width size register. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1399 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9832 Device Specification 


0x8004 Camera source size (Reset:0x0000 0000) CAM SRC SIZE 


Ë ЕЕ ЕШ ЕЗЕЛЕ ЕАН ОЕ 


Reserved 


Л ЕДА ВЕ СЗ ШЕЛЕЛЕЗЕЛЕНЕНЕЙ 


Reserved ROTATE_SRC_SIZE_X 


Type 


Field Name Reset Description 
Value 


PT tt: 13] во 1910 Reseved 0 | 
ROTATE_SRC_SIZE_X | [12:0] Rw 1370 Width of rotate source 


8.2.5.2.78 ROTATE_OFFSET_START Registers 


Description: offset position of original iamge register; 


0x8008 Offset position of original position (reset 0х0000 0000) ORIGOFFSET 


Bu 550805205550 069089 ЕВЕ РЕ ЕЛЕ RN 


Reserved ROT_SRC_OFFSET_Y 


Type 


E aE ШЗ 


ROT_SRC_OFFSET 


ROT_SRC_OFFSET_X 


Type 
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ROT_SRC_OFFSET_Y | [25:13] 1370 Start Y position in original 
image 


ROT SRC OFFSET X | [12:0] 13'h0 Start X position in original 
image 


8.2.5.2.79 ROTATE IMG SIZE Registers 


Description: Source image size register; 
0х800С Source Image size (reset 0х0000 0000) ЖЕКЕ 
ИЕ ЕЕ ee eee e PER ЕЕЕ 


Reserved ROT IMG SIZE Y 


ROT IMG. SIZE Y ROT IMG. SIZE X 


Type 


[eme — [e ee — — — 


Note: Image size must be multiple of 4 when 422 or 420 2-plane mode, and image size must be 
multiple of 8 when 420 3-plane mode. 


8.2.5.2.80 MIPI REDUNDANT Registers 


Description: Source image size register; 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1401 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM SC9832 Device Specification 


0x8010 МІРІ REDUNDANT Registers (reset 0х0000 0000) MIPI REDUNDANT 


ЖЕЛ ЕЕЕ ЕЕ ЕЗ ЕТ ЕЕ ЗЕ 


Reserved 


IDI ECC IDI DATA TYPE 


RO RO RO RO 


[em [ao |ә” [emm — — — 
ию |мл e — [m — es — — — 
meme [en me few [шат — — 
uem [ш m — n [ние — — 


Parameter explain : if in byte mode all parameter as same as C mode, but in half word mode, 
parameter with x direction need divide 2 


Address | Register R/W Description 
Name 


0x0400 ОМА HCOE | Video luma | [17:0] | RW | 18'hO | Video luma horizontal 
FF[0] 1 . horizontal _ Pu coefficient[17:0] 
coeff[0] : | ; 
0x0404 ОМА HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[0] 2 ШШ coefficient[35:18] 
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Address | Register R/W | Defau | Description 


It 
0x0408 LUMA HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[0] 3 coefficient[53:36] 


0x040C LUMA_HCOE [17:0] | RW | 18Һ0 | Video luma horizontal 
FF[0] 4 coefficient[71:54] 


0x0410 LUMA HCOE | Video luma | [17:0] R/W | 18'hO | Video luma horizontal 
FF[1] 1 . horizontal _ coefficient[17:0] 


0x0414 |LUMA нсов | 5997111! [17:0] | RW |1880 | Video luma horizontal 
FF[1] 2 coefficient[35:18] 
0x0418 LUMA HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[1] 3 coefficient[53:36] 
0x041C LUMA_HCOE [17:0] | RW | 18Һ0 | Video luma horizontal 
FF[1] 4 coefficient[71:54] 


0x0420 LUMA HCOE | Video luma | [17:0] R/W | 18'hO | Video luma horizontal 
FF[2] 1 . horizontal | coefficient[17:0] 
coeff[2] | | 
0х0424 LUMA_HCOE [17:0] | RW | 18'hO | Video luma horizontal 
FF[2] 2 coefficient[35:18] 
0x0428 LUMA_HCOE [17:0] | RW | 1850 | Video luma horizontal 
FF[2] 3 coefficient[53:36] 
0х042С | LUMA_HCOE [17:0] | RW | 1850 | Video luma horizontal 
FF[2] 4 coefficient[71:54] 
0x0470 VID LUMA Н | Video luma | [17:0] R/W | 18'hO | Video luma horizontal 
COEFF[T] 1 . horizontal _ coefficient[17:0] 
coeff[7] | | 
0х0474 VID LUMA H [17:0] R/W | 18'hO | Video luma horizontal 
COEFF[7] 2 coefficient[35:18] 
0x0478 VID LUMA H [17:0] R/W | 18'hO | Video luma horizontal 
COEFF[7] З coefficient[53:36] 
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Address | Register R/W | Defau | Description 
Name | 


t 
0x047C VID LUMA H [17:0] R/W | 18'hO | Video luma horizontal 
COEFF[7] 4 coefficient[7 1:54] 


0x0480 VID CHROMA | Video chro [17:0] | RAW | 18'hO | Video Chroma horizontal 
 HCOEFF LO | ma horizont coefficient[17:0] 
М/О] al_coeff_low 
[0] 
0x0484 VID CHROMA | Video chro [17:0] R/W | 18'hO | Video chroma horizontal 
 HCOEFF HI | та horizont coefficient[17:0] 
GH[0] al coeff hig 
h[0] 


0x0488 VID CHROMA | Video chro [17:0] | RW | 18'hO | Video Chroma horizontal 
 HCOEFF LO | ma horizont coefficient[17:0] 
w[i] al_coeff_low 
[7] 


0x048C VID CHROMA | Video chro [17:0] | RW | 18'hO | Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[17:0] 
al coeff hig 


0x04B8 VID CHROMA | Video chro [17:0] | RW | 18'hO | Video Chroma horizontal 
—HCOEFF LO | ma horizont coefficient[17:0] 
W[7] al_coeff_low 
0х04ВС | VID CHROMA | Video chro [17:0] | RAW | 1810 | Video chroma horizontal 
 HCOEFF HI | ma_horizont coefficient[1 7:0] 
GH[7] al coeff hig 
h 
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Address | Register R/W | Defau | Description 
Name 


It 
0х04Ғ0 VID LUMA V | Video luma RAN | 9'hO Video luma Vertical 
COEFF[0] . vertical co coefficient[8:0] 
eff[0] 
ЕЛ ПИ 
0х04Ғ4 VID LUMA V | Video_luma RAN | 9'hO Video luma Vertical 
COEFF[1] . vertical co coefficient[8:0] 
eff[1] 


ЕГЕН БЕН ІСТІ БЕКЕН 


0Х06ЕС | VID LUMA V | Video_luma 
COEFF[131] _vertical_co 
eff[131] 


0х08Ғ0 
_VCOEFF[0] 


maf [eem — | 


0x08F4 VID CHROMA | Video chro RAN | 9'hO Video chroma Vertical 
. VCOEFF [1] ma vertical _ coefficient[8:0] 
coeff [1] 


ИСИС 


OxOAFC | VID CHROMA | Video chro RAN | 9'hO Video chroma Vertical 
VCOEFF ma vertical | coefficient[8:0] 
[131] coeff [131] 
| | [ee — | 
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COEF table 2: 


Address | Register Signal R/W Description 
Name Name 


0x1400 LUMA HCOE | Video luma | [17:0] R/W | 18'hO | Video luma horizontal 
FF[0] 1 . horizontal _ coefficient[17:0] 


01404 | Luma НСОЕ | 299010) [17:0] | ВАМ |1880 | Video luma horizontal 
FF[0] 2 coefficient[35:18] 

0x1408 LUMA HCOE [17:0] | RW | 1850 | Video luma horizontal 
FF[0] 3 coefficient[53:36] 

0х140С | LUMA HCOE [17:0] | RW | 18'hO | Video luma horizontal 
FF[0] 4 coefficient[71:54] 


0х1410 LUMA_HCOE | Video luma | [17:0] | RW | 1810 | Video luma horizontal 
FF[1] 1 . horizontal - coefficient[17:0] 


0х1414 | LUMA НСОЕ | 599011 [17:0] | ВАМ |1880 | Video luma horizontal 
FF[1] 2 coefficient[35:18] 

0x1418 LUMA HCOE [17:0] R/W | 18'hO | Video luma horizontal 
FF[1] 3 coefficient[53:36] 

0x141C LUMA_HCOE [17:0] | RW | 18Һ0 | Video luma horizontal 
FF[1] 4 coefficient[71:54] 


0х1420 ОМА HCOE | Video_luma | [17:0] | RW | 1810 | Video luma horizontal 
FF[2] 1 . horizontal | coefficient[17:0] 


0x1424 |LUMA НСОЕ | 99012) [17:0] | ВАМ |18080 | Video luma horizontal 
FF[2] 2 coefficient[35:18] 

0x1428 LUMA_HCOE [17:0] | RW | 18Һ0 | Video luma horizontal 
FF[2] 3 coefficient[53:36] 

[17:0] | RW | 1810 | Video luma horizontal 
coefficient[7 1:54] 
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Address | Register 


Name 


0x1470 VID_LUMA_H 


COEFF[7]_1 


Video_luma 
_horizontal_ 


coeff[7] 


0x1474 VID LUMA H 


COEFF[7] 2 


[17:0] 


0x1478 VID LUMA H 


COEFF[7] 3 


[17:0] 


0х147С | VID ШОМА Н 


COEFF[7] 4 


VID CHROMA | Video chro 
 HCOEFF LO 
М/О] 


[17:0] 


mE 
[17:0] 


1870 


0х1480 
ma_horizont 
al_coeff_low 
[0] 


[17:0] 18'h0 


VID_CHROMA | Video chro | [17:0] | RW | 18'hO 
_НСОЕЕЕ LO 
[17:0] Mili 


WI] 


0x1484 VID CHROMA 
. HCOEFF HI 


GH[0] 


Video chro 
ma horizont 
al coeff hig 


0x1488 
та horizont 
al coeff low 
[7] 


0х148С | VID CHROMA 


. HCOEFF НІ 


Video chro 
ma horizont 
al coeff hig 


0x14B8 VID CHROMA | Video chro 
 HCOEFF LO | ma horizont 


al coeff low 


SC9832 Device Specification 


Description 


Video luma horizontal 
coefficient[17:0] 


Video luma horizontal 
coefficient[35:18] 


Video luma horizontal 
coefficient[53:36] 


Video luma horizontal 
coefficient[7 1:54] 


Video Chroma horizontal 
coefficient[1 7:0] 


Video chroma horizontal 
coefficient[1 7:0] 


Video Chroma horizontal 
coefficient[1 7:0] 


Video chroma horizontal 
coefficient[1 7:0] 


Video Chroma horizontal 
coefficient[1 7:0] 
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Address | Register R/W | Defau | Description 
Name 


It 
0х14ВС | VID CHROMA | Video chro | [17:0] | RW | 18'hO | Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[17:0] 
GH[7] al coeff hig 


h 


0х14Ғ0 VID LUMA V | Video_luma RAN | 9'hO Video luma Vertical 
COEFF[0] . vertical co coefficient[8:0] 
eff[0] 


map [eem — 


Ox14F4 VID LUMA V | Video luma R/W | 980 Video Ішта Vertical 
COEFF[1] _vertical_co coefficient[8:0] 
eff[1] 


ЕГЕН СЕН ОО 


0х16ЕС 


_VCOEFF[0] 


0x18F0 


ma[ | eem — 


0x18F4 VID CHROMA | Video chro RAN | 9'hO Video chroma Vertical 
. VCOEFF [1] ma vertical _ coefficient[8:0] 
coeff [1] 


ИСИС 
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Address | Register R/W | Defau | Description 
It 


OX1AFC | VID CHROMA | Video chro R/W | 980 Video chroma Vertical 
_VCOEFF ma_vertical_ coefficient[8:0] 
[131] coeff [131] 


ma[ [me — | 


8.2.6 Application Notes 


8.2.6.1 Camera capture path 
Software operation suggestion: 
YUV data format capture: 


a. Configure sensor via І2С, 

b. Enable DCAM module, and clear interrupt and set relative interrupt mask. 

с. Configure DCAM global control register and AHB master register. Include DCAM_CFG, 
CAM CONTROL. And if enable a path, need configure CAM_SRC_SIZE, AHB frame address 
register апа CAM_DST_SIZE if enable scaling for the path which you chose. 

d. If enable scale&trimming т YUV capture mode. Scaling coefficient table 1 or table2 is 
needed. 

e. Filled in relative cap registers. Set shadow register, force copy at first time, and then auto 
copy is suggested. 

f. Setcap eb to start capture. 

g. Wait CAM_TX_DONE interrupt. 

Note : if enable capture slice mode (only support in camera path2). Need set CAM2_SLICE_MODE = 
10, and set CAM2 SLICE О VCNT TARGET(AII shadowed by CAM1_AUTO_COPY, 
САМ1 FRC. COPY). And then, wait for PATH2 SLICE DONE. And read PATH2 SLICE О VONT 
for output line number. 


Data store method: 
RAW/JPEG capture data Camera path 0: 
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Frm_addr_0 


В0,В1,В2,В3 
B4,B5,B6,B7 


AHB 
master 


Sensor 


Camera path1: 


Frm addr 1 
Y0,Y1,Y2, Y3 
Y4,Y5,Y5,Y7 


Sensor 


U0,V0,U1,V1 
U2,V2,U3,V3 


Camera path 2: 
Frm_addr_4 


Ү0,Ү1,Ү2,Ү3 
Y4,Y5,Y5,Y7 


Sensor 


U0,V0,U1,V1 
U2,V2,U3,V3 


8.2.6.2 Image resizing path 
Software operation suggestion: 
Normal mode: 


a. Enable DCAM module and clear interrupt and set relative interrupt mask. 
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Configure DCAM global control register. Include DCAM CFG, CAM CFG, CAM SRC SIZE, 
CAM DST SIZE and AHB frame address registers, 
с. If enable scaling module. Fill in scaling coefficient table 1 or table 2. Shadow register, auto copy is 
suggested. 
Set review start. 
Wait CAM TX DONE interrupt. 


Slice mode operation: 


a. Enable DCAM CLK and clear interrupt and set relative interrupt mask. 

b. Configure DCAM global control register. Include ОСАМ CFG,CAM CFG, CAM SRC SIZE, 
CAM DES SIZE and AHB frame address registers 

C. Fill in scaling coefficient table 1 or table 2. Shadow register, auto copy is suggested. 


Fill in SLICE I VONT to set how many RAW RGB line send out from camera path 0. 
Enable slice mode and Fill in REV SLICE I VONT. The standard vertical number 64,128 
and 256 is suggested. 


f. Wait RAW SLICE DONE interrupt, and check SLICE O VONT to get how many RAW data 
output in MIPI RAW RGB capture. 
g. Wait SLICE TX DONE interrupt, And check AHBM STS ‚таке sure it is IDLE; 


So, one slice mode review process completed. Read REV SLICE O VONT can get the total line 
numbers hardware have send out. 


h. After VSP operation, begin the new slice mode review. 

i. Repeat step e, f, g. until the left vertical line is less than standard vertical number. 
j. Fill in the left line number to SLIC_VCNT_INPUT. And set LAST VER SLICE to 1. 
k. Start review. 

l. Wait CAM TX DONE; 


Caution: The trim start y must be O, if current slice is not first slice block. And if output width larger 
than 2048 in cam path1 or output width larger than 4096 in cam path2, Dcam can't support slice mode. 


Data store method: 
Normal review mode: 
Input data: YUV422/YUV420; 
output data: Ү0У422/Ү0У420; 
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Frm_addr_7 Frm_addr_1(4) 
Y0,Y1,Y2,Y3 SCALER Y0,Y1,Y2,Y3 


Y4,Y5,Y5,Y7 Y4Y5 Y5 Y7 


U0,V0,U1,V1 AXI master 


U2,V2,U3,V3 


U6,VO,UI, VI 
U2,V2,U3,V3 


Figure 8.2-13 data store scheme of review mode(a) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling enable) 


In YUV 3 frame, the input horizontal size must be multiple of 8. 


Frm, addr 7 Frm addr 4 


mico SCALER TET 
IOTER Y4,Y5,Y5,Y7 


Frm, addr [8 
U0,U1,U2,U3 


... AXI master Frm|addr 5 


Frm_addr |9 U0,V0,U1,V1 
V0,V1,V2,V3 U2,V2,U3,V3 


V4,V5,V6,V7 


Figure 8.2-14 data store scheme of review mode(b) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling bypass). 


In YUV 3 frame, the input horizontal size must be multiple of 8. 


8.2.6.3 Rotation path 


Software operation suggestion: 
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a. Set ROTATE_SRC_WIDTH, ROTATE_OFFSET_START, ROTATE_IMG_SIZE. If YUV 2 plane 
mode, 

b. ROTATE PATH СҒС:У is byte mode, UV is half word mode, and if YUV 422 2 plane mode, 
ROT UV 422 mode is needed to set to 1. 

c. Startrotate. 

d. If Y ROT. DONE, change frame address 10 to UV. And start rotate again. Until Y UV finish. 


Frm addr 10 Frm addr 11 


Ү0, ҮІ, Y2, УЗ YO, Y1, Y2, ҮЗ 
Y4, Ү5, Ү5, Y7 Y4, Y5, Ү5, Y7 


UO, VO, U1, V1 J UO, VO, U1, V1 


U2, V2, U3, V3 U2, V2, U3, V3 
m AXI master EN d 
UO, U1, U2, U3 00, U1, U2, U3 


U4, 05, U6, U7 U4, 05, U6, U7 


VO, V1, V2, УЗ VO, V1, V2, V3 
V4, V5, V6, V7 V4, V5, V6, V7 


8.2.6.4 Dcam Shadow Registers 


Field Name Description 


CAM2 COEF AUTO COPY : 1:enable auto copy of 
camera path 2 coef 


CAM2 COEF ЕНС COPY : Write 1 to generate force 
copy pulse of camera path 2 
coef 


САМ1 COEF AUTO COPY | 1:enable auto сору of 
camera path 1 coef 


САМ1 COEF FRC COPY Ё Write 1 to generate force 
copy pulse of camera path 1 
coef 


CAM2_AUTO_COPY ; 1:enable auto copy of 
camera path 2 


CAM2_FRC_COPY ! Write 1 to generate force 
copy pulse of camera path 2 
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CAM1_AUTO_COPY 1:enable auto copy of 
camera path 1 


CAM1_FRC_COPY Write 1 to generate force 
copy pulse of camera path 1 


CAMO AUTO COPY 1:enable auto copy of 
camera path 0 
CAP AUTO COPY [1] 1:enable auto copy 


CAP FRC COPY Write 1 to generate force 


copy pulse 


Sensor configuration shadow 
Shadow with capture force copy and auto copy 


CAP. ССІБ START, САР CCIR. END, CAP. CCIR IMG. DECI, МІРІ CAP. START, МІРІ САР END, МІРІ CAP IMG. БЕСІ, camera 


pathO enable, BLC configuration 
Shadow with capture force copy and cam path 0 auto copy 


FRM. ADDR 0, CAM РАТНО СЕС 


Path configuration shadow 

Shadow with camera path 1 force copy and auto copy 

САМ РАТН1 CFG, CAM РАТН1 SRC SIZE, САМ РАТН1 DES SIZE, САМ РАТН1 TRIM START, САМ РАТН1 TRIM SIZE 
Shadow with camera path 1 force copy and auto copy and review start 

FRM_ADDR_1, FRM ADDR 2, FRM_ADDR_3 

Shadow with camera path 2 force copy and auto copy 

CAM РАТН2 CFG, CAM РАТН2 SRC SIZE, САМ РАТН2 DES SIZE, САМ РАТН2 TRIM START, САМ РАТН2 TRIM SIZE 
Shadow with camera path 2 force copy and auto copy and review start 

FRM. ADDR 4, FRM ADDR. 5, FRM ADDR 6 

Shadow with path 1 start flag 

Camera path 1 enable 

Shadow with path 2 start flag 

Camera path 2 enable 

Shadow with camera path 1 scaler coefficient force copy and auto copy 

Camera path 1 scaler coefficient 

Shadow with camera path 2 scaler coefficient force copy and auto copy 


Camera path 2 scaler coefficient 
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clock 


PULAU EE LE LL EE LT LE LET LE LE LI ET LT I 


force copy J II 
ahb configuration f configuration ll > 
internal configuration 4 XShadowed confi guration {| » 


clock 


auto copy Í | | 


tx_done 
ahb configuration f configuration ll ) 


internal configuration 4 | XShadowed confi guration 
8.3 GSP 
8.3.1 Overview 


GSP is Graphic Signal Processing. 


8.3.2 Features 

Feature list: 

e Support 2 mode of 2 layer alpha blending and color key.(layer1 is bottom layer,layer2 is 
uppermost layer), 

€ Support image and OSDs blending; OSDs blending; 

e Support clipping; 

@ Support 90,180 and 270 degree rotation, flip horizontal and flip vertical in each layer. 

€ Support layer1 scaling from 1/4~4, and in fetch phase, implement 1/2, 1/4 down sample before 
scaling. No support scale up and down in different direction synchronously 

€ Support alpha scaling. 

€ Support BitBlt 

€ Support command queue mode for BitBlt (only for layer2 ) 

€ Support dithering RGB888 to RGB565; 
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@ Support endian configures. 
€ Support under input mode in each layer: 


3-plane: YUV420; 
2-plane: YUV 422, YUV420, ARGB565, 
1-plane: ARGB888, RGB888, RGB565, 8BPP, Ү0У400. 
€ Support under output mode : 
3-plane: YUV420, 
2-plane: YUV422, YUV420, ARGB565; 
1-plane: ARGB888, RGB888(compressed/normal), RGB565; 


Format Code Data Mapping(big endian) 
YUV422 0000 
Y | [7:0] UV | [15:8] | [7:0] 
YO 00 VO 
Y1 U2 V2 
Y2 U4 V4 
Y7 U14 \14 


Тре U/V data is half of the Y data in horizontal. 


Data address should be half-word aligned,(include 2 pixels) 


YUV420 | 0001 


(NV12) У | [7:0] | UV | [15:8] | [7:0] 
YO UO | VO 
Y1 U2 U2 
Y2 U4 | V4 
Y7 U14 | V14 


The U/V data is half of the Y data in horizontal and vertical. 


Data address should be half-word aligned,(include 2 pixels) 


YUV420 0010 1-plane: 
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(YV12) [81:24] [23:16] [15:8] [7:0] 
ҮЗ Y2 Y1 YO 
Y7 Y6 Y5 Y4 
2-plane: 
[23:16] [15:8] [7:0] 
[31:24] 
U3 U2 U1 UO 
U7 U6 U5 U4 
3-plane: 
[31:24] [23:16] [15:8] [7:0] 
V3 V2 V1 VO 
V7 V6 V5 V4 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word aligned,(include 2 pixels) 
YUV400 0011 1-plane: 
[31:24] [23:16] [15:8] [7:0] 
ҮЗ Y2 Y1 YO 
Y7 Y6 Y5 Y4 
No U/V source data in this format, use constant 0x80 to replace U/V 
Data address should be half-word aligned, size should be 2xpixels 
ARGB565 | 0100 1-ріапе: 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
В1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
2-plane: 
[31:24] [23:16] [15:8] [7:0] 
A3 A2 А1 А0 
Ах is pixel alpha, Px={Ax,Rx,Gx,Bx}. 
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RGB565 to RGB888: R/B[4:0] -> 
(R/B[4:0], R/B[4:2], G[B:0]-» (G[5:0], G[5:4]) 
RGB888 |0101 
[31:24] [23:16] [15:8] [7:0] 
Reserved RO GO BO 
Reserved R1 G1 B1 
ARGB888 | 0110 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
A1 R1 G1 B1 
RGB565 | 0111 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
В1 G1 B1 RO GO BO 
R3 G3 B3 R2 G2 B2 
8BPP 1000 
[31:24] [23:16] [15:8] [7:0] 
G3 G2 G1 GO 
Gx is pixel grey. 
All input/output data support 4 endian mode(32bit) 
endian [31:24] [23:16] [15:8] [7:0] 
mode Byte3 Byte2 Вуе1 ByteO 
00 Byte3 Byte2 Byte1 Вуіе0 
01 Вуіе0 Byte1 Byte2 Byte3 
10 Byte2 Byte3 ByteO Byte1 
11 Byte1 Вуіе0 Byte3 Byte2 
All input/output data support 1 endian mode(64bit) 
endian [63:32] [31:0] 
тоде Byte7-4 Byte3-0 
0 Byte7-4 Byte3-0 
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1 | Byte3-0 Byte7-4 


RGB565 configure 


00565 mode 


000 RGB 

001 RBG 

010 GRB 

011 GBR 

100 BGR 

101 BRG 
ARGB 888 configure 


ARGB888 mode 


0 ARGB 


1 RGBA 


UV configure(2-plane) 


ARGB888 mode 


0 UV 


1 VU 


Table 1:source/destination data formats 


8.3.3 Signal Description 


8.3.4 Function Descripiton 
8.3.4.1 Structure Overview 
8.3.4.2 Color Space Conversion 


1. Input Color Space Conversion 
а. ARGB888->PMARGB888 


(A,R,G,B) ->((A),(AR),(AG),(AB) ) 
b. ARGB888->PMARGB888 with block_alpha 
(A,R,G,B) ->(block_alpha*A, block alpha*A*R, block alpha*A*G, block_alpha*A*B) 
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c. PMARGB888-> PMARGB888 with block_alpha 
(A,R,G,B) ->((A* block_alpha),( block_alpha *R),( block_alpha *G),( block_alpha*B)) 
d. RGB565-> PMARGB888 with block_alpha 
if (RGB565 == color_key) PMARGB888 = 0x0; 
else 
Alpha = block_alpha; 
If (1 == block alpha) PMARGB888 = (1, R,G,B); 
else PMARGB888 = (block alpha, block_alpha*R, block alpha*G, block_alpha*B}; 
e. RGB565-> ARGB888 with block_alpha 
if(RGB565 == color key ARGB888 = 0x0; 
else ARGB888 = {block_alpha, R, G, B }; 


assign R[7:0] = {R[4:0],R[4:2]}; 
assign G[7:0] = {G[5:0],R[5:4]}; 
assign B[7:0] = (B[4:0],B[4:2]); 

f. YUV-> ARGB888 
- YUV422(YUV420) to YUV444 


As above formula, input/output data is YUV444.In YUV422, duplication sequence is from left 
to right in horizontal direction. In YUV420, duplication sequence is from left to right in horizontal 
direction, up to down in vertical direction. Relationship between YUV444 and YUV422 (YUV420) 


as follows: 
YUV422 YUV444 
linet 4 + 5 | | - 
Т І Т І Т І 
| | | І | І | | | | | | | | 
line2 C= | | m" 
T І Т І Т І Т Т Т Т Т Т Т Т 
| | | І | І | | | | | | | | 
lines — ~ | - 
Ld 2L od — ! H о NENNEN 
lined 4 - 4 I | - 
PEP dd dd d PEE TE EG 
: Original UV Pixel : Duplicated UV Pixel 
Figure 1: Relationship between YUV422 and YUV444 
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YUV420 YUV444 


ine1 5 


| | 
їпе2 | | 
І І 
| | 


тез B 


ine4 


: Original UV Pixel : Duplicated UV Pixel 


Figure 2: Relationship between YUV420 and YUV444 
- . YUV400 to YUV444 
Use constant value,(0x80),to replace the UV. 
- . YUV444 to RGB 


GSP core only support RGB/ARGB888 data formats. The conversion formula as below show: 


i Š 359 | 
[R] 256 [Y] [-180 ] 
DEM 88 183 | || | | 
|6 | 1 |U | +) 136 | 
256 256 
EN Q0 , [У] |- 227 | 
| 256 | 
2. Input Color Space Conversion 
a. RGB(ARGB888/PMARGB888) to YUV 
Convert RGB888 to YUV444. The conversion formula as below shows: 
[ 77 150 29 | 
[Y] 256 256 256 [R] [ 0] 
M 43 85 128 с | йы! 
| | 256 256 256 | | | | 
[У | 128 107 21 | в | |128 | 
256 256 256 
b. RGB(ARGB888/PMARGB888) to RGB565 
As 2.3.3 below description. directly truncate is : 
rgo565={r[7:3],g[7:2],b[7:3]}; 
8.3.4.3 Dithering 
When converse RGB888 to RGB565, using dithering. 
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Dither Matrix T 


Ri 


m Comparator 


Dither Matrix T 


mm 


RGB888 Gi 


p+ Comparator 


Dither Matrix T 


Bi 


L— д Comparator В 


ВОВ565 


Figure 3: Dithering data flow 


Dithering data flow is show as Figure 3 


1. Rdithering 


Ri[7:0] is converted to Ro[4:0] using dither matrix T (4x4 matrix) as follows: 


0 


ка 


І 
| 
| 
| 
L 


8 


Ri[7:0] is separated to two parts. The first part is the higher five bits Ri[7:3] and the second part is 
the lower three bits Ri[2:0]. The lower three bits Ri[2:0] is compared with the corresponding element in 
the threshold matrix. If Ri[2:0] is bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, 
Ri[7:3] remains its initial value. The output result Ro[4:0] is equal with Ri[7:3]. The next pixel in same 


4 
2 
5 
3 


0 5] 
a 
1 4| 
T 


row does the same processing. In the row direction of image pixel array, 


Column exchange should be done after every four pixel processed. Also namely, the first column move 
to the fourth column, the rest three columns move forward опе by one іп order(1->4,2->1,3->2,4->3). 
After finish four times column exchange, reverse the present threshold matrix, then do the column 
exchange continually. In the column direction of image pixel array, row exchange should be done after 
every four pixel line processed. After finish four times row exchange, reverse the present threshold 
matrix, then do the row exchange continually. The method is same as column exchange described 


above. 
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8.3.4.4 


410 alkola NO 061816 1 
2(7 ||| © 4|2|5|3 85 
5|1 Sg] 017111671 
36 alela le 5|3|4|2|31/4 
2|7 eller 4|2| 513 NEED 
51 Sud м отто EI 
3/6 з 6 |2 | 8 53| 4| 2 EN 
4|0 cmo 0/6 8 EON 
С СЕ 415 07 6 
|31|6| 2183 Sla 2 
|4|0| 5| 0| 4 0|6 8 
В 2 3|62 4 |2 3 
3 2 eleme 3 2/5 
4 5 50 4 6 80 
2 3 S] Gl] 2 2 3|4 
5 4 ШЕШЕ: 7 610 
0|]6|]|1|]8 6 118 8|0 6 0|4|0|51|4 50 
412|5|3| 2153 gae 6|2(|7|31|2 зв 
01711161711 6 607 115 {14 |5 411 
5|3|4|2 3 14 |2 alsi 9 8|3|6|213 218 
4 | 2 | 5 | 3 [20503 6|2|7|3|2 3|6 
017111617 116 1/5/1/4 B Е. 
5 |3 |4 | 2 Е Е 813161213 В ES 
о [е |1 |а 2 0|4|0|5|4 53 KO 


Figure 4: matrix T change 
G dithering 


Gi[7:0] is converted to Go[5:0] using dither matrix T (2x2 matrix) as follows: 


[0 2] 
s iJ 


Gi[7:0] is separated to two parts. The first part is the higher five bits Gi[7:2] and the second part is 
the lower three bits Gi[1:0]. The lower three bits Gi[1:0] is compared with the corresponding 
element in the threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] add 
1. Otherwise, Gi[7:2] remains its initial value. The output result Go[b:0] is equal with Gi[7:2]. Matrix 
change same as Н. 

B dithering 


The method is same as В dithering described above. 


Blending & Color Key 
Support image and OSD alpha blending and color key. 


Color key: when pixel value is equal to color-key value, the alpha of this pixel will become zero. 


If (pixel data == color key) 
Alpha = 8 hO;RGB = 25'h0; 
else Alpha = block alpha* pixel alpha; 


2 layers blending: 
Support 2 layer blending: have 4 blending likelihood. 
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A alpha Blending 


M 
EQ ЧЬИ ВІ 
РА (OSD) А0 1 


ayer0(image) 


blending sequence 


Figure 5: Blending Architecture Diagram 


In Figure5, А1, А0 is alpha value of (layer1-0), B1 is blending image of (layerO--layer1). 
a. Тор layer:ARGB888; Bottom layer: PMARGB888; Out type: PHARGBS888 


Top layer: (A1,R1,G1,B1) ->((A1),(A1R1),(A1G1),(A1B1) ) ; block alpha; 

Bottom layer: (А0, RO, GO, BO); block аірһа0 
top : 

A пеу/1 = A1 *block alphat; 

(А1,В1,01,В1)->(А new1,(A new1*R1),(A new1*G1),(A new1*B1)) 
Bottom: 

A_new0 = AO *block alphaO0; 

(A0,R0,G0,B0) ->(А пем/0,( block alphaO*RO),( block alpha0*GO),( block аірһа0“В0)) 
Out: 

ALPHA = A_new0 + A_new1 - A new0*A new1; 

В = (1-A new1)* block alpha0*RO + A new1*R1; 

С = (1-A_new1)* block alpha0*GO + A_new1*G1; 

В = (1-A new1)* block. alpha0*BO + A new1*B1; 


Note: if Alpha == 1 or 0; the calculation should be special; 


b. Top layer:ARGB888; Bottom layer: ARGB888; Out type: РМАНСВ888 


V1.0 


Top layer: (A1,R1,G1,B1); block alphat; 

Bottom layer: (A0, RO, GO, BO); block alpha ; 
Тор: 

А пеу/1 = A1 *block_alpha1; 

(A1,R1,G1,B1) ->(A_new1,(A_new1*R1),(A_new1*G1),(A_new1*B1)) 
Bottom: 

A_new0 = AO *block_alpha0; 

(A0,R0,G0,B0) ->(A_new0,(A_new0*RO),(A_new0*GO),(A_new0*BO)) 
Out: 

ALPHA = A_new0 + A_new1 - A new0*A new1; 
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В = (1-A_new1)*A_new0*RO + A_new1*R1; 
С = (1-A_new1)*A_new0*GO + A new1*G1; 
В = (1-A_new1)*A_new0*BO + A new1*B1; 


Note: if Alpha == 1or 0; the calculation should be special; 


с. Top layer: PMARGB888; Bottom layer: ARGB888(OSD); Out type: PHARGB888 


Top layer: (A1,R1,G1,B1); block арпа1; 

Bottom layer: (А0, RO, GO, BO); block_alphao ; 
- Top: 

А пеу/1 = А1 *block_alpha1; 


(A1,R1,G1,B1) ->(A_new1, block alpha1*R1, block_alpha1*G1, block_alpha1*B1) 


- Bottom: 

block_alpha0; 

A_new0 = AO *block_alpha0; 

(A0,R0,G0,B0) ->( A_new0,(A_new0*RO),(A_new0*GO),(A_new0*BO)) 
- Ош: 

ALPHA = A_new0 + A_new1- A_new1* А пем0; 

В = (1-A new1)*A newO*RO + block_alpha1*R1; 

С = (1-A_new1)*A_new0*GO + block_alpha1*G1; 

В = (1-A_new1)*A_new0*BO + block_alpha1*B1; 


Note: if Alpha == 1 or 0; the calculation should be special; 


d. Top layer: PMARGB888; Bottom layer: PMARGB888; Out type: PHARGB888 


Top layer: (A1,R1,G1,B1); block арпа1; 

Bottom layer: (А0, RO, GO, BO); block_alpha0; 
- Top: 

A_new1 = A1 *block_alpha1; 


(A1,R1,G1,B1) ->(A_new1,block_alpha1*R1,block_alpha1*G1,block_alpha1*B1) 


- Bottom 
block_alpha0; 
А пем/0 = AO *block_alpha0; 


(A0,R0,G0,B0) -»(A newO,block alpha0*RO,block alphaO*GO,block alpha0*BO) 


- Ош: 
ALPHA = A_new0 + A пеу/1- A new1* A newO ; 
В = (1-A new1)* block аірһа0“Н0 + block alphat*R1; 


С = (1-A new1)* block аірһа0 *GO + block alpha1*G1; 
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В = (1-A new1)* block alphaO *BO + block alpha1*B1; 


Note: if Alpha == 1 or 0; the calculation should be special; 
8.3.4.5 Clipping 


Support clipping of image and OSD. In fetch data phase, GSP trim specified data part from 
original image. 


Layer. pitch 
a yer pi 


Layer clip start 
, Layer clip width » 
ВО | ВІ | B2 


Layer_clip_heigth 


Original image 


Bn: block number for process 


Figure 5: Clipping Architecture Diagram 


8.3.4.6 Rotation 


Support 90° ,180° and270 ° rotation and mirror іп each layer. The image and OSD data stored 


in memory is linear in 0 degree rotation. Block is process unit in GSP. 


270° 


0°+mirror 90°+mirror 180°+mirror 270°+mirror 


Rotation : left (anti-clockwise) 
Mirror axis : horizontal line 


Figure 6: Rotation Diagram 


In fetch stage, fetch sequence should be block by block linearly, as arrow diagram showed in figure 
(7.a.1~7.h.1), and in each block, pixel fetch sequence should be same as stored sequence as arrow 
diagram showed in figure (7.a.2~7.h.2) whatever degree rotation is used. 


In buffering stage, pixel buffering sequence should be row by row after rotated or mirrored ina 


block as arrow diagram showed in figure (7.a.3~7.h.3). 
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=» Ш Вп-1 
BO Bl B2 ° * o» -Bn |Вп-1 
=— — — = 
== = > 1 [pO pl p2_- pls pO pl р2 = pis 
Bn Вп+1| Bn+2 eee B2n-2 |B2n-1 (Ж Ы 
2 >» 2б F 
р16 p31 р16 р31| 
B2n | B2n+1 | B2n+2 eee B3n-2 |B3n-1 
: 16 o 1 == — 
. . р240 р255 p240 p255 
. 5 A 
. " N 
a.1: block fetch sequence in GSP a.2: pixel fetch sequence a.3: pixel buffer sequence 
(0 degree rot) (0 degree rot) (o degree rot) 


а: 0 degree rotation 


T— 
Bn-l |B2n-l |B3n----* e * 
=== > 
Вп-2 | B2n-2 | B3n-2 
ео we. In Bn-1 
— = 
| РО р1р2.< р15 
B2 |Вп+2 | B2n+2 2 = —— Ве pp? ` 47255 
P p31 214 p30 \ | pasa 
\ 
\ \ 
ВІ |Вп+1 | Ban+l и y b 
16 е 0 іріб \\ p240 
2. p240 0255 pO ір p 
BO | Bn | Bon 1 16 
b.1: block fetch sequence in GSP b.2: pixel fetch sequence b.3: pixel buffer sequence 
(90 degree rot) (0 degree rot ) (90 degree rot) 
b:90 degree rotation 
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. . 4 
. ç In Bn-1 
. 
e . 
à «Босану = 
po pl.p2 р15 р255 2032 
»- fS 2 El 
LLL вог | т 15|————» 
B3n-1| B3n-2 sassa | B2n+2 -B2n*l | B2n p16 p31 
zer. Еж 15 pi 
B2n-| B2n2 | * * ° |в ВІ | Bn a a S 
J----7777 1 ош — i 
EE = р240 р255 l6!pi$ р2 pl pO 
Вп-Ц Bn2 м5 В2 ВІ BO 
с.1: block fetch sequence in GSP c.2: pixel fetch sequence с.3: pixel buffer sequence 
(180 degree rot) (0 degree rot) (180 degree rot) 
c: 180 degree rotation 
= 
eee B2n |-Вп BO 
ex —p- 
B2n-kt-Bn«l| ВІ 
а = 
B2ni2| Bn+2| B2 In Bn-1 
16 |= 
10> 2 
А . š pO pl. р: A p15 
n . 5—— >> 240/ 16 | po 
oer um 5 р16 р31 P 9 В 
š Е Š p241 pij pl 
2 B if / 
i „еш =) / 
B3n-2 | В2п-2| Вп-2 р240 р255 р255 p3l ‘pis 
1 2 15 16 
eee 
B3n-1| В2п-1| Bn-1 
4.1: block fetch sequence in GSP d.2: pixel fetch sequence d.3: pixel buffer sequence 
(270 degree rot) (0 degree rot) (270 degree rot) 
d:270 degree rotation 
2 . . In Bn-1 
. ы ы 
: 16 Е | C Cas. 
. ° pOplp2 pis p240 ---р255 
= > 258 
1|-- № 
р16 р31 
B2n | B2n+1 | B2n+2 B3n-2 |B3n-] 
» ec. 15 56 > 
= m" _ р ср 
В Вп+1| Bn+2 __----- Шошо B2n-] 1 = 22----- 
2 sas: mi^ ---$ €. e р240 р255 pO pl p2 Р!5 
=== | > 
BO ВІ B2 Bn2 |Вп-1 
. o o 
е.1: block fetch sequence in GSP е.2: pixel fetch sequence е.3: pixel buffer sequence 
(0 degree rot + mirror) (0 degree rot) (0 degree rot + mirror) 


e: 0 degree rotation + mirror (mirror axis : horizontal line) 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1428 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(GR SPREADTRUM 


BO | Bn | B214-* * ° 
== > 
ВІ |Вп+1 |В2п+1 
B2 | Bn+2 | B2n+2 
. . . 
оо 
. . . 
. . P 
Bn-2 | B2n-2 | B3n-2 
eee 
Bn-1 |B2n-1 | B3n-1 


f.1: block fetch sequence in GSP 


(90 degree rot+ mirror) 
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Іп Bn-1 
р0рір2-<7 pls 
2 E 0 |pló \ |p240 
pl6 p31 Р \ 
\ \ 
\ \ 
\ \ 
р14 | p30 \ | p254 
15 р \ 
16 Е р157р31 р255 
р240 р255 1 2 15 16 


f.2: pixel fetch sequence 


(0 degree rot ) 


f.3: pixel buffer sequence 


(90 degree rot+ mirror) 


f: 90 degree rotation + mirror (mirror axis : horizontal line) 


Sea In Bn-1 
Bn-l| Bn-2 ee _ [.-B2--- B1 BO 
—-— — » м 
ZE > l pO pl p2_- pis 1 |p15~_ p2 pl po 
В2п-| B2n2 | ° ° ° Вп+2 |Вп+1 Вп S P =. 
2|2———— < — — 
р16 р31 p31 p16 
B3n-l| B3n-2 ооо В2п+2 | В2п+1 | B2n 15 15|__ 
° ° i 16 a4 1 16 255 г 240 
. " . р240 р255 Р. P. 
. . Ы 
5.1: block fetch sequence in GSP g.2: pixel fetch sequence g.3: pixel buffer sequence 
(180 degree rot + mirror) (0 degree rot) (180 degree rot + mirror) 
g: 180 degree rotation + mirror (mirror axis : horizontal line) 
= oe 
B3n-1| -B2n-1| Вп-1 
. E -.-1 x 
B3n- -B2n2| Bn2 
== > 
. . . 
m In Bn-1 
. . 
... Е 
e е =C 
16 |pO-plp2 pis 
15 -5- p255 p31 Ар15 
B2n+2| Bn+2| B2 р16 p31 \ i 
N ` 
2 B N ` 
B2n+1| Вп+1| ВІ Е п иы 
n+ n+ = \ 
1 іре р255 p240 pló* pÜ 
1.2 15 16 
B2n Bn BO 
... 
h.1: block fetch sequence in GSP h.2: pixel fetch sequence h.3: pixel buffer sequence 


(270 degree rot + mirror) 


(0 degree rot) 


(270 degree rot + mirro) 


h:270 degree rotation+ mirror (mirror axis : horizontal line) 


8.3.4.7 


Perform a bit-block transfer of the color data corresponding to a rectangle of pixels from the specified 
source into a destination. Whether support a raster-operation code. These codes define how the color 
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BitBlt 
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data for the source rectangle is to be combined with the color data for the destination rectangle to 
achieve the final color. 


Work. plane pitch 


< > 
desstart Des_imag_width 
= 
EJ 
5 
= 
Sre_start — | E 
B 
lee jal 
© 
а 
|224 
Source image Destination image 


Figure 8: BitBlt Architecture Diagram 


8.3.4.8 StretchBlt 


Copy a bitmap from a source rectangle into a destination rectangle, stretching or compressing the 
bitmap to fit the dimensions of the destination rectangle, if necessary. The system stretches or 
compresses the bitmap according to the stretching mode currently set in the destination image. 


Work. plane pitch 
г“ 


Y 


des start А ' 
es star Des imag width 


g heigth 


гс start L—1 | 
src imag width 


Des іта; 


Source image Destination image 


Figure 9: StretchBlt Architecture Diagram 


8.3.5 Control Registers 


8.3.5.1 Memory map 
ARM base address: 0х20а0 0000 


Offset Description 
address 


0x000 GSP CFG Include GSP start, scaling enable, and layer active, control 
set. 


GSP INT CFG Interrupt status, Interrupt mask, Interrupt raw 


GSP CMD ADDR Base address of command queue 
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GSP_CMD_CFG 
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Fetch number of command queue. 


DES_DATA_CFG 


Include Data format of destination image: 


YUV422, ARGB565, ARGB888, RGB888, RGB565. 


DES_Y_ADDR 


Base address of Y (RGB) work plane. 


DES_UV_ADDR 


Base address of UV (2-plane), ALPHA, U(3-plane) 


DES V ADDR 


Base address of V (3-plane) 


DES PITCH 


Width of work plane. 


DES DATA ENDAIN 


Endian configure of destination data. 


LAYERO DES SIZE 


LayerO size in destination plane. 


NA 


LAYERO 


LAYERO CFG 


Include data format, rotation setting, color-key enable,alpha 
mode & down sample, 


LAYERO Y ADDR 


Y or RGB data base address. 


LAYERO UV ADDR 


UV (2-plane) or U (3-plane) data base address. 


LAYERO VA ADDR 


V (3-plane) or ALPHA(ARGB565) data base address. 


LAYERO PITCH 


Width of original image.(LayerO) 


LAYERO CLIP 
-START 


Start position(X, Y) of source clip image.(Layer0) 


LAYERO CLIP. SIZE 


Size of source clip image.(width/height) 


LAYERO DES 
START 


Start position(X, Y) in work plane. 


LAYERO GREY RGB 


1.Constant RGB for the GREY data format in Гауего. 


2.Constant pallet RGB in LayerO 


LAYERO ENDIAN 


Spreadtrum Communications, Inc., Confidential and Proprietary 


Data endian configure of LayerO. 
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LAYERO ALPHA Alpha value of layerO, (block alpha). 


LAYERO CK Color-key of LayerO. 


LAYER1 


LAYER1_CFG Include data format, rotation setting, alpha mode, 


LAYER1_Y ADDR Y or RGB data base address 


LAYER1_UV_ADDR UV (2-plane) or Ц (3-plane) data base address. 


LAYER1_VA_ADDR V (3-plane) or ALPHA(ARGB565) data base address. 


LAYER1_PITCH Width of original image. 


LAYER1_CLIP Start position(X, Y) of source clip image. 
_START 


LAYER1 CLIP SIZE Size of source clip image. (width/height) 


LAYER1 DES Start position(X, Y) in work plane 
START 


LAYER1 GREY RGB | 1.Constant RGB for the GREY data format in Layer1. 


2.Constant pallet RGB in Layer1 


LAYER1 ENDIAN Data endian configure of Layer1. 


LAYER1_ALPHA Alpha value of layer1, (block alpha). 


LAYER1_CK Color-key of Layer1. 


SCALING COEF TABLE 


HORIZONTAL COEF TABLE (72X8) 


HOR_COEF_1_12 Tap 1 & tap 2 of group in horizontal coefficient table 


HOR COEF 1 34 Tap З & tap 4 of group! in horizontal coefficient table 


HOR COEF 1 56 Тар 5 & tap 6 of дгоир1 in horizontal coefficient table 


HOR COEF 1 78 Tap 7 & tap 8 of group in horizontal coefficient table 
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0х0А0 


HOR COEF 2 12 


Tap 1 & tap 2 of group2 in horizontal coefficient table 


0х0А4 


HOR СОЕҒ 2 34 


Тар 3 & tap 4 of group2 іп horizontal coefficient table 


0x0A8 


HOR COEF 2 56 


Tap 5 & tap 6 of group2 in horizontal coefficient table 


O0x0AC 


HOR COEF 2 78 


Tap 7 & tap 8 of group2 in horizontal coefficient table 


0х0В0 


HOR COEF 3 12 


Тар 1 & tap 2 of group3 in horizontal coefficient table 


0x0B4 


HOR COEF 3 34 


Tap 3 & tap 4 of group3 in horizontal coefficient table 


0х0В8 


HOR COEF 3 56 


Tap 5 & tap 6 of group3 in horizontal coefficient table 


0x0BC 


HOR COEF 3 78 


Tap 7 & tap 8 of group3 in horizontal coefficient table 


0x0CO 


HOR COEF 4 12 


Tap 1 & tap 2 of group4 in horizontal coefficient table 


0x0C4 


HOR COEF 4 34 


Tap З & tap 4 of group4 in horizontal coefficient table 


0x0C8 


HOR COEF 4 56 


Тар 5 & tap 6 of group4 in horizontal coefficient table 


0x0CC 


HOR СОЕҒ 4 78 


Tap 7 & tap 8 of дгоир4 in horizontal coefficient table 


0х000 


HOR COEF 5 12 


Tap 1 & tap 2 of groupb in horizontal coefficient table 


0х004 


HOR COEF 5 34 


Tap 3 & tap 4 of groupb in horizontal coefficient table 


0х008 


HOR_COEF_5_56 


Tap 5 & tap 6 of groupb in horizontal coefficient table 


0хорс 


HOR COEF 5 78 


Tap 7 & tap 8 of groupb in horizontal coefficient table 


OxOEO 


HOR COEF 6 12 


Tap 1 & tap 2 of group6 in horizontal coefficient table 


0х0Е4 


НОН СОЕҒ 6 34 


Tap З & tap 4 of дгоирб in horizontal coefficient table 


OxOE8 


HOR COEF 6 56 


Tap 5 & tap 6 of group6 in horizontal coefficient table 


OxOEC 


HOR COEF 6 78 


Tap 7 & tap 8 of group6 in horizontal coefficient table 


OxOFO 


HOR COEF 7 12 


Tap 1 & tap 2 of group? in horizontal coefficient table 


OxOF4 


HOR COEF 7 34 


Тар З & tap 4 of group? in horizontal coefficient table 


OxOF8 


V1.0 


HOR COEF 7 56 
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Tap 7 & tap 8 of group7 in horizontal coefficient table 


HOR_COEF_8_12 


Tap 1 & tap 2 of group8 in horizontal coefficient table 


HOR COEF 8 34 


Тар З & tap 4 of group8 in horizontal coefficient table 


HOR COEF 8 56 


Тар 5 & tap 6 of group8 in horizontal coefficient table 


HOR COEF 8 78 


Tap 7 & tap 8 of group8 in horizontal coefficient table 


VERTICAL COEF TABLE (9x68) 


VER COEF 1 12 


Tap 1 & tap 2 of group! in vertical coefficient table 


VER COEF 1 34 


Tap З & tap 4 of group! in vertical coefficient table 


VER COEF 1 56 


Тар 5 & tap 6 of дгоир1 in vertical coefficient table 


VER COEF 1 78 


Tap 7 & tap 8 of group! in vertical coefficient table 


VER COEF 2 12 


Tap 1 & tap 2 of group2 in vertical coefficient table 


VER COEF 2 34 


Tap 3 & tap 4 of group2 in vertical coefficient table 


VER COEF 2 56 


Tap 5 & tap 6 of group2 in vertical coefficient table 


VER COEF 2 78 


Tap 7 & tap 8 of group2 in vertical coefficient table 


VER COEF 3 12 


Tap 1 & tap 2 of group3 in vertical coefficient table 


VER COEF 3 34 


Tap 3 & tap 4 of group3 in vertical coefficient table 


VER COEF 3 56 


Tap 5 & tap 6 of group3 in vertical coefficient table 


VER COEF 3 78 


Tap 7 & tap 8 of group3 in vertical coefficient table 


VER COEF 4 12 


Тар 1 & tap 2 of group4 in vertical coefficient table 


VER COEF 4 34 


Tap 3 & tap 4 of group4 in vertical coefficient table 


VER COEF 4 56 


Тар 5 & tap 6 of group4 in vertical coefficient table 


VER COEF 4 78 


Tap 7 & tap 8 of group4 in vertical coefficient table 


V1.0 


VER COEF 5 12 


Tap 1 & tap 2 of groupb in vertical coefficient table 
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Tap З & tap 4 of groupb in vertical coefficient table 


VER COEF 5 56 


Тар 5 & tap 6 of groupb in vertical coefficient table 


VER COEF 5 78 


Tap 7 & tap 8 of groupb in vertical coefficient table 


VER COEF 6 12 


Тар 1 & tap 2 of group6 in vertical coefficient table 


VER COEF 6 34 


Tap З & tap 4 of group6 in vertical coefficient table 


VER COEF 6 56 


Tap 5 & tap 6 of group6 in vertical coefficient table 


VER COEF 6 78 


Tap 7 & tap 8 of group6 in vertical coefficient table 


VER COEF 7 12 


Tap 1 & tap 2 of group? in vertical coefficient table 


VER COEF 7 34 


Tap З & tap 4 of group? in vertical coefficient table 


VER COEF 7 56 


Tap 5 & tap 6 of group? in vertical coefficient table 


VER COEF 7 78 


Tap 7 & tap 8 of group? in vertical coefficient table 


VER COEF 8 12 


Tap 1 & tap 2 of group8 in vertical coefficient table 


VER COEF 8 34 


Tap 3 & tap 4 of group8 in vertical coefficient table 


VER COEF 8 56 


Tap 5 & tap 6 of group8 in vertical coefficient table 


8.3.5.1.1 


8.3.5.1.1.1 


VER COEF 8 78 


Register Descriptions 


GSP CFG 


Description: 


V1.0 


Tap 7 & tap 8 of group8 in vertical coefficient table 


Control register of GSP .The format is defined in table below. 
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0x0000 GSP Control Register Info (32'h0000 0000) GSP CFG 


ЕЛЕНЕ Т ЕС СВ 


LO E 
DIST RB Reserved 


туе w 


Reserved PMARGB_M 


ERR_CODE 
OD 


R/W R/W RO RO RO R/W 


Field Name Type | Reset | Description 
Value 
DIST_RB [31:24] GSP clk number of AXI read burst interval. 


L1 EN [17] R/W 1'h0 Layer 1 enable control, omitted incommand mode 
0 —disable;1 - enable; 

LO EN [16] RAN 1'h0 Layer 0 enable control, omitted incommand mode 
0 —disable;1 - enable; 

SCL CLR [15] R/W 1'h0 Its a synchronized clearing, and used to clear 
scaling module, including state machines, main 
control logic, FIFO, etc 


SCALE_EN [12] R/W тво LayerO Scaling enable control 
0 - disable; 1 - enable; 
PMARGB_EN [11] R/W 1h0’ Whether convert ARGB888 to PMARGB888 or 
reserve original mode 
1: enable; 0 : disable. 
PMARGB MOD | [10:9] R/W pmargb mode 
[9]: LO is PMARGB888 signal. 
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1:уе5 O:no 
[10]: L1 is PMARGB888 signal. 


1:уеѕ 0: no 


DITHER_EN R/W Tho RGB565 Dithering enable control 
0 - disable;1 - enable; 


ERR_CODE [7:3] 5'h0 Error type 
0:no error 
1:destination size error( « 4) 
2: scale out of range 
3:Scale not same in x/y coordinate 
4:destination image format error 
5: Гауег0 image format error 
6: Layer1 image format error 
7: destination RGB565 swap error 
8: LayerO RGB565 swap error 
9: Layer1 RGB565 swap error 
10: LayerO clip size zero error 
11 Layer1 clip size zero error 
12: destination pitch zero error 
13: Гауег0 pitch zero error 
14: Layer1 pitch zero error 
15: Гауег0 clip situation error 
16: Layer1 clip situation error 
17: LayerO output situation error 
18: Layer1 output situation error. 
19: command number error . 
20: LayerO,Layer1 and command all no enable 


ERR FLG [2] Tho registers configure error flag 

1: error ; 0 : no error 
emu [m ms ООО 
[emm [m mw [m [meros _ 


8.3.5.1.1.2 GSP INT CFG 


Description: Interrupt Control register of GSP .The format is defined іп table below. 
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0x0004 GSP interrupt Control Register Info (32'h0000 0000) GSP INT CFG 


INT — 
Reserved 
CLR 
[ m № 


Reserved Reserved 


Field Name Туре | Reset | Description 
Value 


Level interrupt clear signal ,Writing “1” to this register 
clears the interrupt. 

[ms [e m ООО 

что fe am [тю Е 

[je [no [m [e ООО 

СИИИ СИ СИСЕЕЕ ТЕНИ 


8.3.5.1.1.3 GSP CMD ADDR 


Description: This control word defines base address of command queue of GSP. The format is defined 
in table below. 
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0x0008 Command base Address Register (32'h0000 0000) GSP CMD ADDR 


E Е IPS PESE ERR IET ЕЕ 


CMD BASE ADDR 


CMD BASE ADDR 


Type 


Field Name Type | Reset | Description 
Value 


CMD BASE ADDR | [31:0] 3280 | Base address of command buffer. 


8.3.5.1.1.4 GSP CMD CFG 


Description: This control word defines command length and parser enable information for command 


queue .The format is defined in table below. 


0x000C Command control Register Info (32'h0000 0001) GSP CMD CFG 


Reserved CMD ENDIAN MOD Reserved 


CMD NUM 


Field Name Type | Reset | Description 
Value 
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№ SC9832 Device = 


L [eren | во | епо [Reseved о :27] Reserved 


CMD_ENDIAN_MOD | [26:24] | R/W command data byte order, ВзВгВ:Во become: 
[1:0]: in 32bits word, 
00 - ВзВ2В-В 01 - В.В:ВгВз 
10 - B2B ВоВ. 11 - В.В, B5B; 
[2]: in 64bits word, 
0- В;ВВ5В, B3B2B;Bo, 1- B3B2B;Bo_ 
В;В ВВ, 


О i anpe þe þe 
CMD_EN [16] 1'h0 The command queue enable signal. 
0 - disable;1 - enable; 
CMD NUM [15:0] R/W | 16'h1 | Number of command in external memory 
A command include 12 register(S2bit) configure. 


8.3.5.1.1.5 DES DATA CFG 


Description: This control word defines destination image data configure. The format is defined in table 


below. 


0x0010 Destination Image data configure (32'h0000 0000) DES DATA CFG 


ШЕП | ДЕ ЕЕ ЕЕ ЗЕЕ ЕЕ А ИН 


Reserved 


ЕЗ ШЕ ЕТЕНЕ В Е msnm 


Reserved DES_IMG_FORMAT 


Field Name Type | Reset | Description 
Value 
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[31:5] RO 2710 | Reserved 


COMPRESS_R8 [4] RAW | 1'hO RGB888 Compressed enable: 
0 : disable 1:enable 


O f fofo fee 


DES_IMG_FORMAT | [2:0] RW | S'hO Destination image data format: 
000 - ARGB888;001- RGB888 
010- ARGB565; 011- RGB565 
100- YUV420 2-plane; 101- YUV420 3-plane 
110- YUV422 2-plane; 


8.3.5.1.1.6 DES_Y_ADDR 
Description: Тһе control word defines base address of Y/RGB data in work plane. The format is 
defined in table below. 
WORK_PLANE 
_Y_ADDR 


Шаа ЕЕ И Н К a p OR 


DES Y BASE АРОН 


0x0014 Y/RGB Base Address in work plane (32'h0000 0000) 


s 


Ша О РЧ ЕЗ Б IG RR 


DES Y BASE ADDR 


Type RW 


Field Name Type | Reset | Description 
Value 
DES_Y_BASE_ADDR | [31:0] 32'h0 | Y/RGB data Base address in work plane. 


8.3.5.1.1.7 DES UV ADDR 


Description: Тһе control word defines base address of UV/U/Alpha data in work plane. The format is 
defined in table below. 
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WORK. PLANE 
_UV_ADDR 


ges esp esee] e pee eese eoe 3 s 3 


0x0018 UV/A Base Address in work plane (32'h0000 0000) 


DES UV BASE ADDR 


DES UV BASE ADDR 


Field Name Type | Reset | Description 
Value 


DES UV BASE ADDR | [31:0] | RW | 3270 | 1.UV data Base address іп YUV (2-plane). 
2.Alpha data base address in ARGB565 (2-plane), 
3.U data Base address in YUV (3-plane) 


8.3.5.1.1.8 DES V ADDR 


Description: Тһе control word defines base address of V data in work plane. The format is defined іп 
table below. 


WORK PLANE 
. V ADDR 


[sss БИБЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЗЕТЕЛ а 


V Base Address іп work plane (32'h0000 0000) 


DES_V_BASE_ADDR 
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Field Name i Type | Reset | Description 


DES V BASE ADDR | [31:0] R/W | 3210 | V data Base address in work plane when YUV 
(3-plane) . 


8.3.5.1.1.9 DES PITCH 


Description: This control word defines work plane pitch .The format is defined in table below. 


WOKR PLANE PIT 
0x0020 Work Plane Pitch Register Info (32'h0000 0000) 


ENCIEJEJEJEJEIEIEIEJEIEIEIEITEIEIES 


Reserved 


Type 


ЛЕС ECRIRE ВБ Е ашаа 


Reserved DES PITCH 


Field Name Type | Reset | Description 
Value 


DES PITCH [11:0] 12'hl | Work plane pitch 


8.3.5.1.1.10 DES DATA ENDIAN 


Description: This control word defines destination image data endain configure. The format is defined 
in table below. 
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0x0024 Destination data endain configure (32'h0000 0000) DES DATA ENDAIN 


ШЕШ ЕДЕЦЕ jG ЕЕ ES I ESSI US ERN IRR 


е 


type fo 


Reserved RGB_SWAP_MOD V_ENDIAN_MOD UV_ENDIAN_MOD Y_ENDIAN_MOD 


Field Name Type | Reset | Description 
Value 


A_SWAP_MOD [12] R/W |1'hO Destination image layer ARGB888 endian mode 
0-ARGB 1- RGBA 

RGB SWAP MOD | [11:9] R/W | 3'h0 Mode of swapping the bytes of 16bit RGB565 data. 
000-RGB 001-RBG 010-GRB 
011-GBR 100-BGR 101-BRG 


V_ENDIAN_MOD R/W | 380 Destination image layer V data byte order, 
B3B;B,B, become : (3-plane) 
[1:0]: in 32bits word 
00 - ВзВ:В:Во 01 - ВоВ; В:Вз 
10 - В:ВзВоВ: 11 - B;BoB3B2 
[2]: in 64bits word 
0- B7B,B;B,B3B2B;By, 1- B3B2B;Bo_B7BgBsB, 


UV_ENDIAN_MOD | [5:3] R/W Destination image layer UV/A/U data byte order, 
B3B;B,B, become : (2-plane) 
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[1:0]: in 32bits word 

00 - ВзВ:В:Во 01 - BoB,B;Bs 

10 - В-ВзВоВ. 11 - B;BoB3B2 

[2]: in 64bits word 

0- B7B,B;B,B3B2B;By, 1- B3B;B,Bo B;B;BSB, 


Y ENDIAN MOD [2:0] R/W | 3'h0 Destination image layer Y/RGB data byte order, 
B3B2B,By become : 
[1:0]: in 32bits word 
00 - B3B2B,By 01 - BoB,B;Bs 
10 - В:ВзВоВ: 11 - B,BoBsB; 
[2]: in 64bits word 
0- B7BeBsB,B3B2B;Bo, 1- B3B2B;Bo_B7BsBsB, 


8.3.5.1.1.11 LAYERO DES SIZE 


Description: This control word defines destination LayerO(image )size in work plane .The format is 
defined in table below. 


0x0028 Destination Image Size | (32'h0000 0000) 


FES Ee REESE eer ese 


Reserved DES SIZE Y LO 
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Field Name Type | Reset | Description 
Value 


DES SIZE Y LO | [27:16] R/W 12711 Destination vertical size of LayerO, it is based on 
the top left point of work plane. Please ensure it is in 
Work plane. 


DES SIZE X LO | [11:0] R/W 12711 Image layer horizontal size , it is based on the top 
left point of work plane. Please ensure it is in Work 
plane. 


8.3.5.1.1.12 LAYERO_CFG 


Description: This control word defines data format, rotation setting, color-key enable, YUV2RGB 
control ,аірһа mode & down sample of layer 0. The format is defined in table below. 


0x0030 LayerO data configure (32'h0000 0000) LAYERO CFG 


ies] esp erede E ЕЕ В pan e an 
PAL 


COL TAP M ROW ТАР, 
Reserved Reserved _ ROT_MOD_LO 
OD MOD 


Pu SE EE ERI SR E ERU ЕЕ СИТ 


|...  — — — 


Field Name Type | Reset | Description 
Value 
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COL TAP MOD [27:26] , Vertical scaling tap mode: 
00 - 8tap; 01 - бар; 10 - 4tap; 11 - 2tap; 


ROW_TAP_MOD [25:24] ! Horizontal scaling tap mode: 
00 - 8tap; 01 - бар; 10 - 4tap; 11 - 2tap; 


[mere me mmm 7] 
PALLET EN LO [20] RAV | 1710 LayerO color palette enable : 

0-disable 1- enable 
CK EN LO [19] R/W | 170 LayerO color-key enable: 
BEEN d 0 - disable 1 - enable; 


ROT MOD 10 [18:16] | RW | 3'hO LayerO rotation mode: 
000 - 0 degree rotation. 001 - 90 degree 
rotation. 
010 - 180 degree rotation. 011 - 270 degree 
rotation. 
100 - 0 degree + mirror. 101 - 90 degree + 
mirror. 
110 - 180 degree + mirror. 111 - 270 degree + 
mirror. 
Rotation direction : left (anti-clockwise) 

Mirror axis: horizontal line. 


IMG FORMAT LO [3:0] R/W | 410 LayerO image input data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
0100 - YUV420 2-plane. 0101 - YUV420 3-plane 
0110 - YUVAOO 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


8.3.5.1.1.13 LAYERO_Y_ADDR 
Description: The control word defines base address of Y/RGB data іп Layer0. The format is defined in 
table below. 
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0x0034 Y/RGB Base Address іп LayerO (32'h0000 0000) LAYERO Y ADDR 


IEEE ESI Е ЕЕЕ ЕЕ 


Y BASE ADDR LO 


Y BASE ADDR LO 


Type 


Field Name Type | Reset | Description 
Value 


Y BASE ADDR 10 | [31:0] 3200 | Y/RGB data Base address іп Гауего. 


8.3.5.1.1.14 LAYERO UV ADDR 


Description: Тһе control word defines base address of UV/U data in LayerO. The format is defined in 
table below. 


0x0038 UV/U Base Address іп LayerO (32'h0000 0000) LAYERO UV ADDR 


Pe s pee ese es ЕН eee) 


UV. BASE. ADDR 10 


Шу BASE. ADDR 10 


Field Name Type | Reset | Description 
Value 
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UV BASE ADDR LO UV data Base address in Гауего when YUV 


(2-plane) .U data base address in LayerO when 
YUV(3-plane), 


8.3.5.1.1.15 LAYERO VA ADDR 


Description: Тһе control word defines base address of V /alpha data in layerO. The format is defined 
in table below. 


0х003С VA Base Address т LayerO (32'h0000 0000) LAYERO VA ADDR 
ови [зт | 30 | 29 | 28 | 27 | 26 |25 | 24 | 20 | 22 |21 |20| vo | e | v | 16 
СУ О ООО 


s 


ӨШ ЕЛ PSY ЕЧ RI ЕЛ 


VA_BASE_ADDR_LO 


Type R/W 


Field Name Type | Reset | Description 
Value 
VA_BASE_ADDR_LO | [31:0] RAN | 3210 | V data base address іп Layer0 when YUV(3-plane), 
alpha data base address in LayerO when 
ARGB565. 


8.3.5.1.1.16 LAYERO_PITCH 


Description: This control word defines LayerO pitch .The format is defined in table below. 
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0x0040 LayerO Pitch Register Info (32'h0000 0000) LAYERO PITCH 


SES ШЕЕ ee ЕЕЕ ЕЕЕ ЫЕ 


Reserved 


Reserved 


R/W 


Field Name Type | Reset | Description 
Value 


PITCHO [11:0] 1211 | Layer0 pitch 


8.3.5.1.1.17 LAYERO_CLIP_START 


Description: This control word defines start position of clipping image in LayerO .The format is defined 
in table below. 


| LAYERO CLIP STA 
LayerO Clip start (32'h0000 0000) 
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Field Name Type | Reset | Description 
Value 


CLIP START Y 10 | [27:16] | RAW | 12'hO | Clip image start y position, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


CLIP START. X LO | [11:0] RW |12'hO | Clip image start x position, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


8.3.5.1.1.18 LAYERO CLIP SIZE 


Description: This control word defines clip image size in LayerO .The format is defined in table below. 
KISEIESESESESESESESESESERESESESEZEI 


w| e s 


2 §$E EE GH 
ЕЕЕ ЕЕ БИ Б ЕШ 


Reserved CLIP_SIZE_X_LO 


Type RW 


Field Name Type | Reset | Description 
Value 


CLIP. SIZE Y LO | [27:16] R/W 12711 Clip LayerO vertical size, it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


CLIP SIZE X LO | [11:0] R/W 12711 Clip LayerO horizontal size , it is based on the top left 
point of LayerO. Please ensure it is in LayerO. 


8.3.5.1.1.19 LAYERO DES START 
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Description: This control word defines Layer clip image start position in work plane .The format is 
defined in table below. 


LAYERO DES STAR 
0х004С LayerO Destination start position (32110000 0000) 


КАШЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗЕЗГАИГЗЕЛЕЛЕЗЕЗ 


Reserved DES START Y 10 


Type 


Field Name Type | Reset | Description 
Value 


[31:28] ИЕГЕ [Reseved | 


— START Y LO | [27:16] | RW | 12'hO | Clip Image start vertical position(Y), it is based on 
the top left point of work plane. Please ensure it is in 
work plane. 


DES START X LO | [11:0] RAW |1280 | Clip Image start horizontal position(X) , it is based 
on the top left point of work plane. Please ensure it 
is in work plane. 


8.3.5.1.1.20 LAYERO GREY RGB 


Description: This control word defines LayerO constant RGB for the GREY data format ‚ог constant 
pallet RGB in Layer1. The format is defined in table below. 
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LAYERO GREY 
0x0050 Гауего Grey RGB (32'h0000 0000) 


RGB 
| Bi (зт | зо | 29 | 28 |27 | 26 | as | 24 23 |22 | at | 20 [19 (та |17 | 16 


Reserved LAYERO_GREY_R 


т» —! 3. B 


ПО В В В И И ESI RS S LIC 


LAYERO GREY G LAYERO GREY B 


Т 


Field Name Type | Reset | Description 
Value 


[meme [me [mem 
LAYERO GREY HR [23:16] | RW | 8'hO 1.LayerO constant R for the GREY data format. 
2.LayerO constant В in pallet mode 
LAYERO GREY G [15:8] | RW | 8’ho 1.LayerO constant G for the GREY data format. 
2.Layer0 constant Gin pallet mode 
LAYERO_GREY_B [7:0] R/W | 870 1.LayerO constant B for the GREY data format. 
2.LayerO constant В in pallet mode 


8.3.5.1.1.21 LAYERO ENDIAN 
Description: This control word defines LayerO image data endain configure. The format is defined іп 
table below. 
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0x0054 LayerO data endain configure (32'h0000 0000) LAYERO ENDAIN 


ЕЕЕ ЕЛЕ ЕЧ ES IOS ESL ET ERR ERR 


Reserved 


Е ЕН ЕЕ Re ЕЛЕЯ 


RGB SWAP MOD L | VA ENDIAN MOD L | UV ENDIAN MOD L 
Reserved Ж Y ENDIAN MOD 10 


Field Name Type | Reset | Description 
Value 


A SWAP MOD 10 [12] RAN |170 Гауег0 image layer ARGB888 endian mode 
0-ААСВ 1- ВОВА 

RGB SWAP MOD L0 | [11:9] | RW | 3'hO Mode of swapping the bytes of 16bit RGB565 data. 
000 -RGB 001-RBG 010- GRB 
011-GBR 100-BGR 101 -BRG 


VA_ENDIAN_MOD_LO RW | 370 LayerO image layer V/A data byte order, 
B3B2B,By become : (3-plane) 
[1:0]: in 32bits word, 
00 - ВзВ2В-В 01 - BoB B2B3 
10- B2B В.В: 11-В,В; ВзВ› 
[2]: in 64bits word, 
0- В;ВВ5В, B3B2B;Bo, 1- B3B2ByBo_ 
В;В ВВ, 

UV ENDIAN MOD 10 | [5:3] RW | 370 LayerO image layer UV/U data byte order, 
B3B;B,Bg become : (2-plane) 
[1:0]: in 32bits word, 
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00 - B3B;B,Bo 01 - BgB,B;Bs 
10 - В>Вз ВоВ. 11 - B1Bo B3B 
[2]: in 64bits word, 


0- В:ВВ5В; B3B2B;Bo,  1- B3B;BiBo. 
B-B6B5B4 


Y_ENDIAN_MOD_LO [2:0] RW | 370 LayerO image layer Y/RGB data byte order, 
ВзВ2В:Во become: 
[1:0]: in 32bits word, 
00 - ВзВ2В-В 01 - BoB B2B3 
10 - B2B В.В: 11-В,В; ВзВ› 
[2]: in 64bits word, 
0- В;ВВ5В, B3B2B;Bo, 1- B3B2B;Bo_ 
B;BeBsB, 


8.3.5.1.1.22 LAYERO ALPHA 


Description: This control word defines LayerO block alpha .The format is defined in table below. 
0x0058 LayerO alpha Register Info (32'h0000 0000) LAYERO ALPHA 


0 E ТЕЛЕ ЕЕЕ ESSI Н 


Reserved 


EAr ЕЖЕЛДЕН ЕЗІ ea 


Reserved ALPHA_LO 


EJ. — | | | B 


Field Name Type | Reset | Description 
Value 


ALPHA 10 [7:0] Layer block alpha. 


8.3.5.1.1.23 LAYERO CK 
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Description: This control word defines Layer1 constant RGB for color-key mode. The format is defined 
in table below. 


0x005C Layer1 CK info (32’h0000_0000) LAYERO_CK 


Reserved 


CK_G_LO CK_B_LO 


[EE] Rp pee es qas eee И И КЕ S 


s 


Field Name Type | Reset | Description 
Value 


wawara 


8.3.5.1.1.24 LAYER1_CFG 


Description: This control word defines data format, rotation setting, color-key enable, yuv2rgb control 
and alpha mode of layer1. The format is defined in table below. 
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0x0060 Layer1 data configure (32'h0000 0000) LAYER1 CFG 


ЕЕ ЕЕ ЕЕ ЕЕ ЗЕЕ 


Reserved > ROT_MOD_L1 


" 


aw] w | 


Reserved IMG FORMAT L1 


Field Name Type | Reset | Description 
Value 


PALLET EN L1 [20] R/W | 110 Layer1 color palette enable signal 
0 - disable 
1 - enable 
CK_EN_L1 [19] RAN | 170 Layer1 color-key enable: 
0 - disable 
1 - enable; 


ROT_MOD_L1 [18:16] | RAW Layer1 rotation mode: 
000 - 0 degree rotation. 001 - 90 degree 
rotation. 
010 - 180 degree rotation. 011-270 degree 
rotation. 
100 - 0 degree + mirror. 101 - 90 degree + 
mirror. 
110 - 180 degree + mirror. 111 - 270 degree + 
mirror. 
Rotation direction: left (anti-clockwise) Mirror 
axis: horizontal line. 
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|. (пе |но [izno | Reseved о 5:4] |. [osa |но [izno | Reseved о hO | Reserved 


IMG_FORMAT_L1 [3:0] R/W Layer1 image data format: 
0000 - ARGB888. 0001 - RGB888. 
0010 - ARGB565. 0011 - RGB565. 
0100 - YUV420 2-plane. 0101 - YUV420 3-plane 
0110 - YUVAOO 1-plane. 0111 - YUV422 2-plane 
1000- 8BPP 


8.3.5.1.1.25 LAYER1 Y ADDR 


Description: The control word defines base address of Y/RGB data in Layer1. The format is defined in 
table below. 


0x0064 Y/RGB Base Address in Layer1 (32'h0000 0000) LAYER1 Y ADDR 


seen И Ен И ЕЛЕНЕ een 


Y BASE ADDR L1 


Y BASE ADDR L1 


Field Name Type | Reset | Description 
Value 


Y BASE ADDR L1 | [31:0] 32'h0 | Y/RGB data Base address in Layer1. 


8.3.5.1.1.26 LAYER1 UV ADDR 
Description: Тһе control word defines base address of UV/U data in Layer1. The format is defined in 
table below. 
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0x0068 UV/U Base Address in Layer1 (32'h0000 0000) LAYER1 UV ADDR 


аа ЕЕ EE ee d con 


UV BASE ADDR L1 


UV. BASE. ADDR L1 


Type 


Field Name Type | Reset | Description 
Value 
UV BASE ADDR L1 | [81:0] R/W | 3210 | UV data Base address in Layer when YUV 
(2-plane) .U data base address in Layer1 when 
YUV(3-plane) 


8.3.5.1.1.27 LAYER1_VA_ADDR 


Description: The control word defines base address of V/alpha data in layer1. The format is defined in 


table below. 


0x006C VA Base Address in Layer1 (32’h0000_0000) LAYER1 VA ADDR 


ШЕН eee petes en eps spes: ЕДВ e 


VA BASE ADDR L1 


VA BASE ADDR L1 
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Field Name i Type | Reset | Description 


VA BASE ADDR 11 | [31:0] RAN | 3210 | V data base address in Layer when YUV(3-plane) 
Alpha data base address in Layer 1 when 
ARGB565. 


8.3.5.1.1.28 LAYER1_PITCH 


Description: This control word defines Layer1 pitch .The format is defined in table below. 
0x0070 Layer1 Pitch Register Info (32'h0000 0000) LAYER1_ PITCH 


ea ЕЕ ЕЕЕ ЕА СА 


Reserved 


ШЕЛ О |а ға В ee 


Reserved PITCH1 


т i 


Field Name Type | Reset | Description 
Value 


PITCH1 [11:0] [RW | 124 Layer1 pitch 


8.3.5.1.1.29 LAYER1_CLIP_START 


Description: This control word defines start position of clipping image in Layer1 .The format is defined 
in table below. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1460 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC9832 Device Specification 


0x0074 Layer1 Clip start (32'h0000 0000) L1 CLIP START 


Field Name Type | Reset | Description 
Value 


CLIP START Y L1]|[27:16] | RAW | 12'hO | Clip image start y position, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


CLIP START X L1 | [11:0] RW |412'hO | Clip image start x position, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


8.3.5.1.1.30 LAYEH1 CLIP SIZE 


Description: This control word defines clip image size in Layer1 .The format is defined in table below. 
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0x0078 Layer1 Clip Image Size (32'h0000_ 0000) LAYER1_CLIP_SIZE 


pelele lee aeee e eee 


Field Name Type | Reset | Description 
Value 


CLIP_SIZE_Y_L1 | [27:16] R/W 12h0 | Clip Image vertical size, it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


CLIP_SIZE_X_L1 | [11:0] R/W 1280 | Clip Image horizontal size , it is based on the top left 
point of Layer1. Please ensure it is in Layer1. 


8.3.5.1.1.31 LAYER1_DES_START 


Description: This control word defines layer1 clip image start position in work plane .The format is 
defined in table below. 
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0x007C Layer1 Clip Image Start Position (32’h0000_0000) L1 DES START 


x m° CNN 


DES_START_X_L1 


R/W 


Field Name Type | Reset | Description 
Value 


DES_START_Y_L1 | [27:16] | RW | 12'hO | Layer1 Clip Image start vertical position(Y), it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


DES_START_X_L1 | [11:0] RW |1280 | Layer1 Clip Image start horizontal position(X) , it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


8.3.5.1.1.32 LAYER1_GREY_RGB 


Description: This control word defines Layer1 constant RGB for the GREY data format, or constant 
RGN in pallet mode. The format is defined in table below. 
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0x0080 Гауег1 Grey RGB (32'h0000 0000) L1 GREY RGB 


LEES ЕЕЕ ЕЕЕ PPD, 


Reserved GREY R L1 


GREY G L1 GREY B L1 


R/W R/W 


Field Name Type | Reset | Description 
Value 


[mam [m mem 

GREY R L1 [23:16] | RW | 8'hO 1.Layer1 constant R for the GREY data format. 
2.Layer1 constant R in pallet mode 

GREY G L1 [15:8] | RW |810 1.Layer1 constant G for the GREY data format. 
2.Layer1 constant G in pallet mode 

GREY B L1 [7:0] RAV | 870 1.Layer1 constant В for the GREY data format. 
2.Layer1 constant В in pallet mode 


8.3.5.1.1.33 LAYER1_ENDAIN 


Description: This control word defines Layer1 image data endain configure. The format is defined in 
table below. 
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0x0084 Layer1 data endain configure (32'h0000 0000) LAYER1 ENDAIN 


ЕЕЕ ЕЕЕ ERR ER 


Reserved 


RGB SWAP MOD L | VA ENDIAN MOD L | UV ENDIAN MOD L 
Reserved N Y ENDIAN MOD L1 
1 1 1 


Field Name Type | Reset | Description 
Value 


A SWAP MOD L1 [12] RAV |1'hO Layer1 image layer ARGB888 endian mode 
0-ARGB 1- RGBA 


RGB_SWAP_MOD 11 | [11:9] R/W | 370 Mode of swapping the bytes of 16bit RGB565 
data. 
000 - RGB 001 - RBG 010 - GRB 
011 - GBR 100 - BGR 101 - BRG 


VA ENDIAN MOD L1 RW | 370 Layer1 image layer V/A data byte order, 
B3B2B,By become : (3-plane) 
[1:0]: in 32bits word, 
00 - B3B2B;Byp 01 - В.В:ВгВз 
10 - B2B В.В: 11-В,В; ВзВЬ 
[2]: in 64bits word, 
0- В;ВВ5В, B3B2B;Bo, 1- B3B2B;Bo_ 
B;BeBsB, 


UV ENDIAN MOD L1 | [5:3] RW |S'h0 Layer1 image layer UV/U data byte order, 
B3B;B,B, become : (2-plane) 
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[1:0]: in 32bits word, 

00 - ВзВ2В-В 01 - BoB B2B3 

10- B2B В.В: 11- В.В, B5B; 

[2]: in 64bits word, 

0- В;ВВ5В, B3B2B;Bo, 1- B;B;BiBo- 
В;В ВВ, 


Y ENDIAN MOD L1 [2:0] RW | 370 Layer1 image layer Y/RGB data byte order, 
B3B2B,By become : 
[1:0]: in 32bits word, 
00 - BB2B;Bo 01 - В.В:В:Вз 
10 - В:Вз BoB; 11 - В.В, B3B2 
[2]: in 64bits word, 
0- B;BeB&B, BsB2BiBo, 1- B3B;BiBo- 
В:ВВ5В4 


8.3.5.1.1.34 LAYER1_ALPHA 


Description: This control word defines Layer1 block alpha .The format is defined in table below. 
0x0088 Layer1 alpha Register Info (32'h0000 0000) LAYER1 ALPHA 


Па eges es es aee e es Es ү 


Reserved 


Type 


[ECTS] Ese e sis ЕТЕ ЕЕ ЕЗ 


Reserved ALPHA L1 


то — | | ia 


Field Name Type | Reset | Description 
Value 


ALPHA L1 [7:0] Layer1 block alpha. 
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8.3.5.1.1.35 LAYEHR1 СК 


Description: This control word defines Layer1 constant RGB for color-key mode. The format is defined 
in table below. 


0х008С Layer1 CK info (32'h0000 0000) LAYER1_CK 
IERCIEJIEIEIEZEIEIEIEIEIEREIEIEIERES 


Type RW 


ШІ ЕЕЕ ДЕСЕ А И Н RS 


CK G L1 CK B L1 


Т 


Field Мате Туре | Reset | Description 
Value 


БЕНЕН СЕЛ m јн н 


8.3.5.1.1.36 COEF. x 12 


Description: This control word defines tap1 & tap2 of group1~8 in horizontal (vertical) coefficient table 
for scaling. The format is defined in table below. 
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0x0090 Tap1~2 in group1 in Horizontal coef (32'h0000 0000) HOR_COEF_1_12 


(ЕЛЕНЕ ЕЕ ОВ VER со үт 
эшо [fre nop m vernem coor ron won|” VER сонг 
eum [fie npn vernem coor ono | VER GOEr 3 12 
ГЕ [wor ЕЕ ОЕ | VER со 3 t2 


0x0190 Tap1~2 in top/bottom group in Vertical coef VER_COEF_TB_12 


Reserved 


= 


Field Мате Туре | Reset | Description 
Value 
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[31:25] | RO 8'h0 Reserved 


TAP2 [24:16] Тар2 of group1~8 in horizontal/vertical coefficient . 


TAP1 (во [nw [eno | Tap1 of group1~8 in horizontal/vertical coefficient . 


8.3.5.1.1.37 COEF. x 34 


Description: This control word defines tap3 & tap4 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 
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0x0094 Tap3-4 in group1 in Horizontal coef (32'h0000 0000) HOR COEF 1 34 


am rectori verso венка [уя со 1 94 
ор m vernem coor rna won| VER COREA 94 
ea [fsa nro нененси ренке | VER COEF 94 
aise ЕЕ | VER COEF 3 94 


0x0194 Tap3-4 in top/bottom group in Vertical coef VER COEF TB 34 


Reserved 


= 


Field Мате Туре | Reset | Description 
Value 
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[31:25] | RO 8'h0 Reserved 


ТАР4 [24:16] Tap4 of group1-8 in horizontal/vertical coefficient . 


ТАРЗ [0] [nw [eno | Tap3 of group1~8 in horizontal/vertical coefficient . 


8.3.5.1.1.38 СОЕЕ x 56 


Description: This control word defines tap5 & tap6 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 
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0x0098 Tap5~6 in group1 in Horizontal coef (32'h0000 0000) HOR COEF 1 56 


0x0188 Tap5~6 in group8 in Vertical coef (32'h0000 0000) VER COEF 8 56 


Reserved 


Field Name Type | Reset | Description 
Value 


[31:25] сыа Reseved 00000000000 | 
TAP6 [24:16] Тарб of group1~8 in horizontal/vertical coefficient . 
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[15:9] | RO 870 Reserved 


TAP5 во] | Rw | sno | Tap5 of group1~8 іп horizontal/vertical coefficient . 


8.3.5.1.1.39 СОЕЕ x 78 


Description: This control word defines tap7 & tap8 of group1~8 in horizontal/vertical coefficient table for 
scaling. The format is defined in table below. 
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0х009С Tap7-8 іп group1 іп Horizontal coef (32'h0000 0000) HOR COEF 1 78 


0х018С Tap7-8 т group8 т Vertical coef (327Һ0000 0000) VER COEF 8 78 


Reserved 


Field Name Type | Reset | Description 
Value 


[31:25] сыа Reseved 
TAP8 [24:16] Tap8 of group1~8 in horizontal/vertical coefficient . 
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[15:9] | RO 870 Reserved 


TAP7 во] | Rw | sno | Тар? of group1 ~8 in horizontal/vertical coefficient . 


8.3.5.2 Application Notes 
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8.4 DISPC 


8.4.1 Overview 


The display controller (DISPC) is used to fetch display data and output with DPI or DBI 
interface. The detail design information is presented below. 


8.4.2 Features 
> Support 2 layers, one is image and another is OSD; 
> Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555/PACK data 
format in image layer; 
> ee RGB888/RGB565/RGB666/RGB555/PACK/COMPRESS data format in OSD 
Format Code Data Mapping 
YUV422 0000 
У | [31:24] | [23:16] | [15:8] | [7:0] | UV | [31:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 ҮЗ 00 Vo U2 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal. 
YUV420 0001 
Y | [81:24] | [23:16] | [15:8] | [7:0] | UV | [81:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 Y3 00 VO U2 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal and vertical. 
YUV400 0010 
У | [31:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 ҮЗ 
Y4 Y5 Y6 Y7 
No U/V source data in this format, but we replace them with constant 0x80. 
RGB888 0011 
[31:24] [23:16] [15:8] [7:0] 
X RO GO BO 
X R1 G1 B1 
X: DONT care. 
RGB666 0100 
[31:24] -- [21:16] -- [13:8] -- [5:0] 
X -- RO -- GO -- BO 
X -- В1 -- G1 -- В1 
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X: DONOT care 
RGB565 0101 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RO GO BO В1 G1 B1 
R2 G2 B2 R3 G3 B3 
RGB555 0110 
[31] [30:26] | [25:21] | [20:16] | [15] [14:10] | [9:5] [4:0] 
X RO GO BO X R1 G1 B1 
X: DONCT care. 
Compressed | 0111 | Compress data 
YUV422E 1000 | 3-Plane YUV422 
YUV420E 1001 | 3-Plane YUV420 
PACK 1010 | Packed RGB data 
[31:24] [23:16] [15:8] [7:0] 
RO GO BO В1 
G1 B1 R2 G2 
B2 R3 G3 B3 
reserved 1011~ | For future. 
1111 
All data support 4 switch mode 
Data Mapping 
Switch Mode | [51:24] [23:16] [15:8] [7:0] 
Вуіе0 Byte? Byte2 Byte3 
Half-wordO Half-word1 
0 Вуіе0 Byte1 Byte2 Byte3 
1 Byte3 Byte2 Byte ByteO 
2 Byte2 Byte3 Вуіе0 Byte1 
Half-word1 Half-wordO 
3 Byte1 Вуіе0 Byte3 Byte2 
> Support dithering, RGB888->RGB666, RGB888->RGB565; 
> Support 16-, 18- and 24-bits DPI/eDPI output; 
> Support 8-, 9-, 16-, 18-, and 24-bits DBI output; 
> Support TE function when in DBI/eDPI output; 


8.4.3 


Signal Description 


The DISPC includes MUXed DPI/DBI interface to PAD, signals are listed in below. 


Table 8-1 DISPC PAD Signal List 


LCD_RSTN ИЕШЕ И LCD panel reset, active low. 
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LCD_CSNO 


LCD_D 


LCD_FMARK 


М 
| OW 
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DBI I/F 


The first DBI I/F LCD panel select, active low. 


DPI I/F 


The second DBI I/F LCD 
panel select, active low. 


DBI I/F 


The DPI I/F LCD panel 
pixel clock (PCLK), active 
its positive edge. 


DPI I/F 


The DBI I/F LCD panel 
command/data indication, 
'0' for command, 41” for 
data. 


DBI-A ИЕ 


DBI-B ИЕ 


The DPI I/F panel data 
enable (DE), active high. 


DPI I/F 


The DBI I/F LCD 
panel read/write, 
‘0’ for write, ‘1’ for 
read. 


DBI-A I/F DBI-B I/F 


The DBI I/F LCD 
panel write, 
active low. 


The DPI I/F LCD 
panel VSYNC. 


DPI I/F 


The DBI I/F LCD 
panel clocked E, 
active negative 
edge. 


DBI I/F 


The DBI I/F LCD 
panel read, 
active low. 


The DPI I/F LCD 
panel HSYNC. 


DPI I/F 


The DBI I/F LCD panel 
data. 


The DPI I/F LCD panel 
data (DB), only output. 


ИЕ Bits Data 


ИЕ Bits Data 


LCD D[7:0] 


16 LCD D[15:0] 


LCD D[8:0] 


18 LCD D[17:0] 


LCD D[15:0] 


24 LCD D[23:0] 


LCD D[17:0] 
LCD D[23:0] 


EXT BYPASS EN 


LCD panel TE input. 


External DBI/DPI 
To 
PAD 
DISPC DBI 
DISPC DPI DBI 
Г 2 
DISPC DPI 
— 0 
DISPC_IF 
— 0 0$! езгі 19 
DISPC eDPI > DSI 
> 1 HOST 
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Figure 8-3 DISPC Interface Mux Relation 


8.4.4 Function Description 
The DISPC's module diagram is shown in below. 


| DISPC | LCD рві DISPC 
Du ee x= ; > DBIDPI То 
еее | РЕВ AXI Domain | DBI Domain PAD 
—- Hæ PDEC |- | ОВ! 
Аг Fetch | CTRL 
АХ! Master = bit | 
er Y/UVV YUV2 Blendi Ditheri | 
[| Fetch |” RGB > ng № ng № Output рю 
"|| CTRL 
| 
LineBuffer | eDPI SS 
2x1280x24 < | | CTRL 
| 
Ар T тантана ЕАН SO E TU A 1 DPI Domain — 
AHB Slave Config | DSI ерРІ, DSI | 
; > REGs | > Host 
AHB Domain ЭЭЭЭ V 
| 


Figure 8-4 DISPC Module Diagram 


As above diagram, the DISPC includes ап АХ! master, fetch display data efficiently; а 
YUV2RGB module applied for YUV data; a Dithering module for different output format; 
and a DPI timing module to generate DPI interface signals and timing. The DISPC also 
includes some configure registers. 


8.4.4.1 Data Path 
There are several application path in this module. 


| DISPC | Ext DBI/DPI DISPC 
x | >! ОВИОР! To 
EE > PAD 
| De) 
Host 
Figure 8-5 External DB/DPI Bypass Mode 
| DISPC | DISPC 
| x | . DBIDPI То 
UU — OSD DBI Domain шы РАБ 
Аг p» Fetch DEI 
AXI Master = bit CTRL 
er Y/UVIV YUV2 Blendi Ditheri 
= Fetch » RGB ng > ng >| Output DPI 
CTRL 
LineBuffer DPI ==] 
2х1280х24 СТЕ 
DPI Domain а | 
051 ерр! DSI | 
P> Host 
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Figure 8-6 Single DISPC Mode 


| DISPC | Ex DBI/DPI DISPC A ры т 
1 х | о 
c2 PAD 
OSD 
Ar АЯ Fetch DBI 
AXI Master Ір- bit 
er Y/UVIV YUV2 Blendi Ditheri 
œ Fetch ||| RGB ng НЭ ng >» Output 
LineBuffer Е 
2х1280х24 CTRL 
DSI dDPL DSI ` 
> Нові 


Figure 8-7 Multi DISPC Mode 


8.4.4.2 Data Fetch 
When source exists, the fetch module will load data from memory, it supports different 
data format, they have some difference in detail. 
Display data stored in memory is linear, this data maybe map to a big picture, but we can 
crop the picture to our interesting region by configuring a special base address and region 
size. We must note the next line address should be added the pitch other than the region’s 
horizontal size. The data view for this stage as below. 


X 
Data Crop 
D 


) 


Data storage 


Base address 


Pitch — —* 


[| Picture data Е | Displayed data 


Figure 8-8 Data Crop 


The image is the fetched data normally, also a background can be filled in no data area, 
image display is shown in below. 


Display XY = 0 Display XY != 0 


Background 
Image size = Display size Image size < Display size 
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Figure 8-9 Data Display 


The DISPC supports many kinds of data format transform, in order to implement 
multi-layers blending, each layer data will be transformed to RGB888 format, these 
transform are shown in below. 


YUV422/420 | YO Y1 Y2 Y3 
/400 

UO VO U2 V2 
RGB888 X 
RGB666 


RGB565 
RGB555 
Mapping to ... 


RGB888 


For display application, in order to support all kinds of panels, the blending result will be 
mapping to RGB565/RGB666/RGB888 format; 


RGB888 B8 
Mapping to ... 
RGB565 
RGB666 
RGB888 
8.4.4.3  YUV to RGB 
The blending only support RGB888 data format, so the YUV image data must be 
conversed to RGB888 before blend. Before the YUV changed to RGB, YUV can be 
adjusted for special application, the adjustment as below, 
Y tmp = (Y - 128) * y contrast / 256 + 128 + y brightness; 
У’ = CLIP(Y tmp, 255, 0); 
U tmp = (0 - 128) * u saturation / 256 + u offset; 
U' = CLIP(U tmp, 255, 0); 
V tmp = (V - 128) * v saturation / 256 + v offset; 
У’ = CLIP(V tmp, 255, 0); 
After this, the Y'U'V' will be changed to RGB, this conversion uses the constant coefficient 
matrix calculation, the calculation formula as below. 
[R] [1 0 359 /256 ][Y'] [-180 ] 
ІЗ: - 88 /256 авз 1256 | apa «| 136 | 
[в] |1 454125 0 liv] [-227 | 
As above formula, the input data is YUV444, so the fetched data must be up-sampled to 
YUV444 before converse. 
When the input is YUV422, we need up-sample UV in horizontal. 
V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1481 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(ЕЗ SPREADTRUM SC9832 Device Specification 


YUV422 YUV444 
mm ln E H 2- ЕЕЕ __ 
пава... | PORODNOM | 
пп 8 © _______ | HBEHHEHH ......- 
m Original UV pixel Interpolated/duplicated UV pixel 


Figure 8-10 YUV422 to YUV444 Conversion 


When the input is YUV420, we need up-sample UV in horizontal, and duplicate UV in 


vertical. 
YUV420 YUV444 
E m n BN _------ = EHEHN ....... 
oe 
EG _------ =" ІНЕН... 
p Original UV pixel B Interpolated/duplicated UV pixel 


Figure 8-11 YUV420 to YUV444 Conversion 


When the input is YUV400, we need replace the UV with some constant vale, here is 0x80. 


YUV400 
Y 


YUV444 
Y 


U/V is some a constant value 


Figure 8-12 YUV400 to YUV444 Conversion 


8.4.4.4 Blending 


The module supports 3 blending modes, if L0 is bottom layer, L1 is up layer with alpha A1, 
and the blending result is L, one is: L = L1*A1 + 10*(1-А1), one is: L = L1 + LO*A1, and the 
last is: L 2 L1 + LO*(1-A1). 


The alpha selection is below, 


if (11 == оза color key) //transparent 
Al = 8'h0; 
else if(1--osd alpha sel) //layer alpha 


Al = layer alpha; 
else if(2--0sd alpha sel) //combo alpha 
Al = pixel alpha*layer alpha; 


Else //pixel alpha 
А1 = pixel alpha; 
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L=L1*A1 + LO*(1-A1) 
This blending calculation is below, (only use a multiply) 


if (Al == 8'hff) 
= Ll; 
else if (Al == 8'h00) 
‚= L0; 
else 
L = (11 - 10) *А1/256 + LO; 


L=L1 + L0*A1 
This blending calculation is below, 
if (Al == 8'hff) 
‚= L0; 
else 
‚ = 11 + L0*A1/256; 
L = L1 + L0*(1-A1) 
This blending calculation is below, 
if (Al == 8'hff) 
‚= Ll; 
else if (Al == 8'h00) 
‚= L0; 
else 
‚= L1 - L0*(1-A1)/256; 


8.4.4.5 Dithering 
Here an improved threshold-matrix dithering algorithm is adopted. 


Dither Matrix T 


RGB888 RGB565/RGB666 


Figure 8-13 Dithering Data Flow 


Dithering data flow is shown as Figure 8-1310. In the module which Ri[7:0] is converted to 
Ro[4:0], the dither matrix T can be a simple 4x4 matrix as follow. 
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8.4.4.6 


V1.0 


lon 


2 7 3 


[0 4 0 5] 
| | 
| | 
ü 5 | 4l 


[8 3 6 2] 


When conversing RGB888 to RGB565, Ri[7:0] is separated to two parts. The first part is 
the higher five bits Ri[7:3] and the second part is the low three bits Ri[2:0]. The low three 
bits Ri[2:0] is compared with the corresponding element in the threshold matrix. If Ri[2:0] is 
bigger than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] remains its 
initial value. The output result Ro[4:0] is equaled with Ri[7:3]. The next pixel does the 
same cycle processing. In the row direction of image pixel array, column exchange should 
be done after every four pixel processed. Also namely, the first row move to the fourth row, 
the rest three rows move forward one by one in огаег(1->4, 2-21, 3-22, 4-23). After finish 
four times column exchange, reverse the present threshold matrix, the do the column 
exchange. In the column direction of image pixel array, row exchange should be done 
after every four pixel line processed. After finish four times row exchange, reverse the 
present threshold matrix, then do the row exchange. The method of row exchange is as 
same as column exchange which is described above. 


When Gi[7:0] is converted to Go[5:0], we the threshold matrix dithering algorithm. The 
dither matrix T can be a simple 2x2 matrix at follow. 


[0 2] 


| 1) 


Gi[7:0] is separated to two parts. The first рап is the higher six bits Gi[7:2] and the second 
part is the lower two bits Gi[1:0]. The lower two bits Gi[1:0] is compared with the 
corresponding element in the threshold matrix. If Gi[1:0] is bigger than the corresponding 
element, the Gi[7:2] adds 1. Otherwise, Gi[7:2] remains it initial value. The output result 
Go[5:0] is equaled with Gi[7:2]. 

For Bi[7:0] is converted to Bo[4:0]. We apply the same threshold method for Ri[7:0] to 
Ro[4:0]. 

When conversing RGB888 to RGB666, the Ri[7:0], Gi[7:0] and Bi[7:0] all are same as 
Gi[7:0] at above. 


Dithering includes 565 and 666 two modes, when in display mode, the mode decided by 
display configure; when in capture mode, the mode is decided by capture format. 


DPI Interface 


In normal operation, DISPC should continuously provide complete frames of image data at 
a sufficient frame rate to avoid flicker or other visible artifacts. 

The display image is comprised of a rectangular array of pixels. The frame is transmitted 
from the DISPC to a display device as a sequence of pixels. With each horizontal line of 
the image data sent as a group of consecutive pixels. 

Each pixel value (16-, 18-, or 24-bit data) is transferred from the DISPC to the display 
device during one pixel period. The rising edge of PCLK is used by the display device to 
capture pixel data. Since PCLK runs continuously, control signal DE is required to indicate 
when valid pixel data is being transmitted on the pixel data signals. 
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HSYNG, HBP | HACTIVE HEP, 


Display Area 
VACTIVE+HACTIVE: data transfer 


DE = 1 


Figure 8-14 DPI General Timing 
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8.4.4.7 


\1.0 


Figure 8-15 DPI Timing 


eDPI Interface 

The eDPI I/F is an enhances DPI I/F from Synopsys that supports sending the DCS 

memory write commands. It supports tearing effect, but DSI host cannot generated the 
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tearing effect automatically, it always is trigged by ‘set_tear_on’ command. The eDPI 


supports halt function, it indicates the DSI host needs DISPC to wait it. The interface 
define is shown in below. 


dpipclk | | | | | | 


edpiwms _ | 


dpidataen __| 


edpihalt 


dpipixdata DO |D1 |D2| D3 |D4| D5 | D6 | D7| D8 D9 010511 


Figure 8-16 eDPI Interface 


8.4.4.8 DBI Interface 


There are three types of DBI implementations, named type A, B and C, the type A is M68, 


type is 180, and type С is SPI, the DISPC supports type A and type В. Their write/read are 
shown in below. 


WRITE Sequence Read Sequence 


CSX 


D/CX 


Figure 8-17 DBI-A (M6800) Write/Read 


WRITE Sequence Read Sequence 


CSX 


D/CX 


WRX 


RDX EN EE 
WCSS, АРМ — QWHPW 


RCSS >. 


Figure 8-18 DBI-B (18080) Write/Read 
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8.4.5 Control Registers 


8.4.5.1 Memory map 
DISPC BASE ADDR 


adress mn - 
“е 
x | т — 
г 71 
pe 
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jid Description 

Address р 

0x007C DISPC_INT_RAW DISPC raw interrupt 
0x0080 DPI CTRL DPI control 

0x0084 DPI H TIMING DPI horizontal timing 
0x0088 DPI V TIMING DPI vertical timing 
0x008C | DPI STSO DPI display position info. 
0x0090 | DPI 5Т51 DPI display frame info. 
0x00A0 DBI CTRL DBI I/F configuration 


0х00А4 | DBI TIMINGO DBI timing configuration for CSO 
device 

0x00A8 | DBI_TIMING1 DBI timing configuration for CS1 
device 


ME Ca == 


0х0000 | OSD В BASE ADDR OSD compressed Red data base 
address 

0х0004 | OSD G BASE ADDR OSD compressed Green data base 
address 

0х0008 | OSD_B BASE_ADDR OSD compressed Blue data base 
address 


ГА 

Shadow Registers (read only) 

0х00ЕО Image config 

0х00Е4 Image Y/RGB data base address 
0х00ЕЗ Image UV ог U data base address 


0х00ЕС | SHDW IMG V BASE ADDR Image V data base address 


0х00Ғғ0 | SHDW IMG SIZE XY Image size 


0x00F4 SHDW IMG PITCH Image pitch 
Ox00F8 | SHDW IMG DISP XY Image display position 
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О mm 
Lk. По 
БЕНЕН Г +“ 
СА 
А KENN 
(QD | | 


8.4.5.2 Register Descriptions 


8.4.5.2.1 DISPC CTRL 
Description: DISPC module control. 
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MN NN DISPC GAP 


| Type | 


Field Name Type | Reset | Description 
Value 
DISPC GAP INIT [31:24] | RW | 8'hO DISPC AXI burst gap at first filling in a frame, it 
is AXI Ua unit. 


REQ_MODE в RAW |1'hO Lo — request mode 
0- intensive request; 
1- loose request; 


EXP MODE [17:16] | RAV The mode RGB555, RGB565 or RGB666 
expand to RGB888, 
0- use MSBs; 
1- use 0$; 
2- use LSB; 
3- reserved. 
For example, 5bits -> 8bits expansion is: 
0 | 04 | 03 | 02 | D1 | DO | D4 | D3 
1104103102 10110010 |0 
DISPC_GAP [15: БІ DISPC AXI burst gap, it is AXI clock unit. 
PWR_CTRL lhO | Power control, output busy status to close AXI 
clock of this DMC channel. 
0: disable; 
1: enable. 
DITHER EN ! Image and OSD dithering enable 
0- disable; 
1- enable. 


AXI BUS SWT ! AXI 64-615 data switch mode, if 6461$ bus 
data is ( W1, WO}, then it mapped to: 
0- {W1, WO}; 
1- (W1, WO) > М/О, W1}. 
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DISPC_RUN DISPC start 
EXT_DBIDPI_BYPASS External DBI/DPI input bypass, active high. 


DISPC IF [2:1] RW |2'h2 DISPC ИЕ selection 
0- DPI I/F; 
1- eDPI I/F; 
2- DBI I/F. 


DISPC_EN R/W | 1’hO DISPC enable, 
0- disable; 
1- enable. 


8.4.5.2.2 DISPC_SIZE_XY 
Description: DISPC display size. 


0x0004 DISPC display size DISPC_SIZE_XY 


в [э Гэта [ж ә Ге Га [ш [ж [= [я [ж [э 18 [м [зе 


Туре 


Field Мате Туре | Reset | Description 
Value 


Гаво [mo [mew — — — — — — 
Psa [Ro [ee С ОИ 


8.4.5.2.3 DISPC RSTN 
Description: DISPC device reset. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 


Reserved 


Field Name Type | Reset | Description 
Value 


[m [mo [sme 
DISPC ВТМ RAN Thi DISPC device reset 
0- reset device; 
1- release device. 


8.4.5.2.4 DISPC BUF THRES 
Description: Buffer threshold. 


ШІЕЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
Name | Аана 


Reserved BUF_THRES2 


Field Name Type | Reset Description 
Value 


ПО Biz9|RO [sno [Reseved ЕЕ 


BUF_THRES2 [28:16] | RW | 137500 | К indicates that module issues busy to open AXI 
clock and prepare to fetch data when buffer 
depth <= BUF_THRES2. 


BUF_THRES1 [15:14] | RW | 210 It indicates that module releases busy to close 
АХ! clock when buffer depth >= (2432 — 64 * 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1492 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC9832 Device Specification 


р ш = — 
[m [no [me [мее — — — — — 


BUF THRESO [12:0] | RAW | 137500 | It indicates that module fetches data when buffer 
depth <= BUF THRESO. 


8.4.5.2.5 DISPC STSO 
Description: DISPC debug statusO. 


0x0010 DISPC statusO DISPC STSO 


| B [st | 30 | 29 | 20 | 27 | 26 | 2s [24 | 23 | 22 | 21 | 20 [№ | 10 | 17 | t6 | 


Reserved OUT BUF DEPTH 


Reserved F 
№ 


ЕЛ —LIEEJ | 
LI ЕНЕ ES ЕЕ Ша ЕЕ И EB 


=a 
Value 
[v [B] [но [rno [Depo moase vosy saus — — | 
Гроза no |m ано 
[OUTBUFDEPTH [тле] [но |тто |Oupubuferdeph — — 
во ео [nes д  —  — — 
отв: [na no [то [Ouwtwerusaus | 
OUT Bur euer [ил [во [ти Oumwtuteremwyssus | 
OUT о rui [ип [Ro [то [Owwrrotisaus — | 
OUT нео rer [пй Ro [ти олраг тузан | 
үлек m [во [то [уяеком — — | 
ү нғо wer [ep [mo тм уоп но туза 
fos rro rur |m [но [то [osb rn Firo uses — — | 
Гозо ro emer [m [но [тит [osbienFFOemowsuus — 
varor |ы [но [m [vieno mss — 
Моно мету fi [но Tw |е ео етра 
уо А а [но [me СЕ СО 
[v Ero emey а [но Tw [UvenrFOempysuus — — | 
YO uu [ir mo [то [Yren rro sas — | 
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8.4.5.2.6 DISPC_STS1 
Description: DISPC debug status1. 


[oor — [secs — E] 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
"| ——sn TK TF 


Reserved 
T| m j 


En ВЕ ад Мн af Т. 
Reserved FUL EMP FUL EMP Ful En 
TY 
Type | но [Fo 


Field Name Type | Reset | Description 
Value 
[ mew [m [zo аа 
B FIFO FULL 5] |ВО [io | B fetch FIFO full status 
B FIFO EMPTY | [Ro [im | B fetch FIFO empty status 
G FIFO FULL з [RO [ino | G fetch FIFO ful status 
G FIFO EMPTY |] |но [mm | G fetch FIFO empty status 
R FIFO FULL m (ВО [ino | R fetch FIFO full status 
R_FIFO_EMPTY а R fetch FIFO empty status 


8.4.5.2.7 LVDS_CTRL 
Description: LVDS control. 


Cm [s 9 [5 [2 [2 [ж [5 [э [5 [2 [= [ж [тэ [в | v [ | 


O CLK | LAN | LAN | LAN | LAN 
CLK DAT Reserved RvA РО | Ез | Е? | Et | EO 
L | POL | POL | POL | POL 


| Name | Res | CLK_CH LANE3_CH LANE2_CH LANE1_CH LANEO CH 
туре — ССВ ПСВ НЕ ПС 
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== е pepe 
Value 

|ы [mo [mo ee 

аа [во |m |ва 


DAT_FORMAT [21] RAN | 170 RGB 24bit data mapping format 
0: R/G/B[1:0] is sent at data lane3; 
1: R/G/B[7:6] is sent at data lane3. 
CLK POL [20] Physical clk channel polarity 
LANE3 POL 
LANE2 POL 
E R/W 
R/W 
AN 
AN 
AN 
AN 
AN 


0: P pad is (+), М pad is (-); 
1: P pad is (-), N pad is (+). 
Physical data channel 3 polarity 
0: P pad is (+), М pad is (-); 
1: P pad is (-), N pad is (+). 
Physical data channel 2 polarity 
0: P pad is (+), М pad is (-); 
1: P pad is (-), N pad is (+). 


LANE1 POL mm Physical data channel 1 polarity 


LANEO POL u 


ша RO 


1: P pad is (-), N pad is (+). 


Physical data channel 0 polarity 
0: P pad is (+), N pad is (-); 
1: P pad is (-), N pad is (+). 


= 


LANE0_CH [2:0] R 3'h0 Data source for physical data channel 0, 
0: Data Lane 0; 
1: Data Lane 1; 
2: Data Lane 2; 
3: Data Lane 3; 
4: СК Lane; 
Others аге reserved. 


8.4.5.2.8 IMG_CTRL 
Description: Image layer configuration. 


1'h0 
1'h0 
1'h0 
1'h0 
0: P pad is (+), N pad is (-); 
1'h0 
1'h0 
3'h4 


CLK CH 
LANE3 CH 


— 
A 
— 


[15] 
[14:12] 
[11:9] 


, 
, 
5 
, 
, 
, 
И 
, 
, 
, 
, 
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Image layer configuration IMG_CTRL 


0х00Е0 Shadow (read only) SHDW_IMG_CTRL 


Bn | 31 | 20 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 26 | 1 | 18 | 17 | 16 | 


Reserved 


Res 
a x ae OT Sw ш Me a IMG_FORMAT y 


саса mM 
-—LACISDGISGISGDIO Ki 


Field Name Type | Reset | Description 
Value 


[Bms [но |1610 | Reserves 


IMG_RB_SWITCH | [15] RAV | 110 R/B order switch for АСВ data 
0- DONOT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


[Jira [no [m [ne — 


IMG_V_SWITCH [13:12] | ВАМ |270 It is only when image data is 3-plane YUV format, it 
is image layer V data byte order in a 32bits word, if 
the source is (В0, B1, В2, B3}, then it mapped to: 
0- (Б0, B1, В2, B3}; 

1- (BO, B1, B2, ВЗ} > (B3, B2, B1, BO}; 
2- (BO, B1, B2, ВЗ) > (B2, ВЗ, BO, B1]; 
3- (BO, B1, B2, B3) > (B1, BO, B3, B2). 


IMG UV SWITCH | [11:10] | RW | 2'hO When image data is RGB format, it is useless; when 
image data is YUV format, it is image layer UV data 
byte order in a 32bits word, if the source is (BO, B1, 
B2, B3}, then it mapped to: 

0- (BO, B1, B2, B3]; 

1- (BO, B1, B2, ВЗ} > (B3, B2, B1, BO}; 
2- (BO, B1, B2, ВЗ) > (B2, ВЗ, ВО, B1]; 
3- (BO, B1, B2, B3} > (B1, ВО, ВЗ, B2]. 

IMG Y SWITCH RW |2h0 Image layer Y/RGB data byte order in a 32bits word, 
if the source is (BO, B1, B2, B3}, then it mapped to: 
0- (BO, B1, B2, B3]; 

1- (BO, B1, B2, ВЗ} > (B3, B2, B1, BO}; 
2- (BO, B1, B2, ВЗ) (B2, ВЗ, ВО, B1]; 
3- (BO, B1, B2, B3} > (B1, BO, ВЗ, B2]. 


IMG FORMAT [7:4] RW | 470 Image layer data format, it supports following ones: 
0000-YUV422; 
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0001-YUV420; 
0010-YUV400; 
0011-RGB888; 
0100-RGB666; 
0101-RGB565; 
0110-RGB555; 
1000-3-plane YUV422; 
1001-3-plane YUV420; 
1010-Packed RGB888; 
Others are invalid. 


|. |ю [smo [Reseved |000 | 


Image layer enable 
0-disable; 
1-enable. 


8.4.5.2.9 IMG Y BASE ADDR 
Description: Image Y component base address. 


0x0024 Image Y component base address IMG Y BASE ADDR 


SHDW _ 
IMG Y BASE ADDR 


Bt |s1 | 30 | 29 [28 | 27 | 25 | 25 | 24 | 23 [22 | 21 | 20 | 19 | v8 | 17 | v6 | 
ме я oo 


0х00Е4 Shadow (read only) 


IMG_Y_BASE_ADDR 


IMG_Y_BASE_ADDR 


i ora 
Name e | (| 


" 


Field Name Type | Reset | Description 
Value 
IMG Y BASE ADDR | [31:0] R/W | 32100 | When image is YUV format, it is Y data base 
address; when image is RGB format, it is RGB data 
base address. It is byte unit. 


8.4.5.2.10 IMG UV BASE ADDR 
Description: Image UV or U component base address. 
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0x0028 Image UV component base address ee eee 


SHDW_ 
0х00ЕЗ Shadow (read only) IMG UV BASE ADD 


R 
| вт [зт 3029 | 28 | 27 | 26 25 | 24 оз | 22 | 20 | 20 | № | 18 | t7 | 16 | 


IMG, UV. BASE ADDR 


snn s: 


IMG_UV_BASE_ADDR 


оо јо јо јо [о [о ооо о ИЭ [© | 
= prep 
Value 


IMG UV BASE ADDR | [31:0] | RW | 32100 | When image is 2-Plane YUV format, it is UV data 
base address; when image is 3-Plane YUV 
format, it is U data base address; otherwise, it is 
useless. It is byte unit. 


8.4.5.2.11 IMG_V_BASE_ADDR 
Description: Image V component base address. 


0x002C Image V component base address IMG_V_BASE_ADDR 


0х00ЕС Shadow (read only) — E ADD 


| Bt [зт зо | 20 [28 | 27 | 26 25 | 24 оз | 22 | 20 | 20 | to | 18 | t7 | 16 | 


Name 
LIEN 


IMG. V. ВАЗЕ ADDR 


Field Name Type | Reset | Description 
Value 
IMG V BASE ADDR [31:0] | RW |32980 | When image is 3-Plane YUV format, it is V data 
base address; otherwise, it is useless. It is byte 
unit. 


8.4.5.2.12 IMG SIZE XY 
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Description: Image layer size. 


Cm [sTw[s[»[v]5]5]9]9T2]2]2] 9]*] [e] 


Reserved IMG SIZE Y 


Field Name Type | Reset | Description 
Value 


аво [ee | 


IMG_SIZE_Y [27:16] | RW | 12'h0 | Image layer vertical size, it is based on the top left 
point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


sas [no |m» |де — 
IMG SIZE X [11:0] R/W |1270 | Image layer horizontal size, it is based on the top 
left point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


8.4.5.2.13 IMG PITCH 
Description: Image layer pitch. 


[mos [Smew анон мерон 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


Field Name Type | Reset | Description 

Value 
x раю [sw 
IMG_PITCH [11:0] 1280 | Image layer pitch. It is pixel unit. 
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8.4.5.2.14 IMG_DISP_XY 
Description: Image layer start position. 


[mos ООО ИСК 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
co —rF 


Reserved IMG_DISP_Y 


| S |15) за (лз јл ихо {о {в | т [віз јаз ја {то 
| Name | Reserved IMG_DISP_X 
туе | RO Rw 


Field Name Type | Reset | Description 
Value 


—csssñssaQaiai 


IMG_DISP_Y [27:16] | RW | 12'h0 | Image layer vertical start position, it is based on 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


P= ists [to [ano ва 
IMG_DISP_X [11:0] R/W | 1270 | Image layer horizontal start position, it is based on 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


8.4.5.2.15 BG COLOR 
Description: Background color. 


ан анон воссоон 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


Field Name Type | Reset | Description 
Value 
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[mem [m [sm О 


8.4.5.2.16 OSD_CTRL 
Description: Image layer configuration. 


0x0040 OSD layer configuration OSD_CTRL 


0x0100 Shadow (read only) SHDW_OSD_CTRL 


| e [sr 30 | 29 | 20 | zz | 26 | 25 | 24 | 25 | 22 | 21 | 20 | 1 | 18 | 17 | 6 | 


Reserved 5 3 


oso 
Reserved ш OSD_FORMAT ОВСА Ы 
те 
| Type | 


Field Name Type | Reset | Description 
Value 


јатие | RO. [iano | Reserved 


OSD BLEND MODE | [17:16] | RW | 2’hO OSD layer blending mode, 
0- normal mode; 
(L=(1-A1)*LO + A1*L1) 
1- special mode; 
(L=A1*LO + L1) 
2- special mode; 
(L=(1-A1)*LO + L1) 


OSD_RB_SWITCH [15] RAV | 1710 R/B order switch for RGB data 
0- DONOT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 


ало] АО |5 [Reseed | 


OSD_SWITCH RW |270 OSD layer data byte order іп а 3261$ word, if the 
source is (В0, В1, B2, B3}, then it mapped to: 
0- {BO, B1, B2, B3}; 
1- (BO, ВІ, B2, ВЗ) > (B3, B2, B1, BO}; 
2- (BO, B1, B2, B3) > (B2, B3, BO, B1}; 
3- (BO, B1, B2, B3) > (B1, BO, B3, B2). 
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OSD layer data format, it supports following ones: 
001 1-RGB888; 

0100-RGB666; 

0101-RGB565; 

0110-RGB555; 

0111-Compressed; 

1010-Packed RGB888; 

Others are invalid. 


OSD ALPHA SEL [3:2] RAN | 2'h0 OSD layer alpha selection 
0-pixel alpha; 
1-block alpha; 
2-combo alpha (pixel alpha * block alpha); 
3-reserved. 


~] 


8.4.5.2.17 OSD_BASE_ADDR 
Description: OSD base address. 


0x0044 OSD base address OSD_BASE_ADDR 


0x0104 Shadow (read only) OSD BASE ADDR 


| Bw [зт зо | 20 [28 | 27 | 26 | 2s | 24 оз | 22 | 20 | 20 | t9 | 18 | t7 |8 
Name | аҚ __ ооз | 


OSD layer color key enable, 
0-disable; 

1-enable. 

Image layer enable 
0-disable; 

1-enable. 


OSD BASE ADDR 


"w 


б см E 
ШЛЕЛЕЯЕ EEE Rees 
СИ ЕЛЕЛЕЛЕЛКНЕЛЕЛЕНЕНЕЛЕЗЕНЕНЕЛЕШЕЙ 
[Name £N) —A oss (| 


OSD BASE ADDR 


эн 


Field Мате Туре | Reset | Description 
Уаше 


OSD ВАЗЕ ADDR | [31:0] 3280 | OSD data base address. It is byte unit. 


8.4.5.2.18 OSD SIZE XY 
Description: OSD layer size. 
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0x0048 OSD layer size OSD_SIZE_XY 


Shadow (read only) SHDW . 
OSD SIZE XY 


Св [э [з [ж [ж [а [ж 2 ан [э [з [ж [ [з [зв [з [л] 


0х0108 


Field Мате Туре | Reset | Description 
Value 


[Yr no [emm [meme SCS 


OSD_SIZE_Y [27:16] | RW | 12’h0 | OSD layer vertical size, it is based on the top left 
point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


x sia во [mo [Reseed 7 
OSD_SIZE_X [11:0] | RW | 12’h0 | OSD layer horizontal size, it is based on the top 
left point of work plane. Please ensure it is in work 
plane. It is pixel unit. 


8.4.5.2.19 OSD_PITCH 
Description: OSD layer pitch. 


Гони [мэш [949 озо POT 
в Гэт эа ае [зт Ге 2 [ш [ж [а [я [ж [э e [т [зв 
СТ == — 


Reserved 


Field Name Type | Reset | Description 

Value 
ар [am 
OSD_PITCH [11:0] 1280 | OSD layer pitch. It is pixel unit. 
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8.4.5.2.20 OSD_DISP_XY 
Description: OSD layer start position. 


0x0050 OSD layer start position OSD_DISP_XY 


SHDW_ 
OSD_DISP_XY 


| Bt | 31 | soj 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | t8 | 17 | 16 | 
| Name — Ura 


0x0110 


Reserved OSD_DISP_Y 


Reserved OSD_DISP_X 


ГТЗ 
we ю — | чн 
ГОЛЕНЕНЕЯКЯКЯКИКИКИКЯКИКИКЯКЯГИКИЕЯ 


Field Мате Туре | Reset | Description 
Value 


— css 


OSD_DISP_Y [27:16] | RW | 12’h0 | OSD layer vertical start position, it is based on the 
top left point of work plane. Please ensure it is in 
work plane. It is pixel unit. 


[ fajo [ano [nes 7 

OSD DISP X [11:0] | RW |1210 | OSD layer horizontal start position, it is based оп 
the top left point of work plane. Please ensure it is 
in work plane. It is pixel unit. 


8.4.5.2.21 OSD ALPHA 
Description: OSD layer alpha. 


оша  [Smám анон OSD-ALPHA 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 


Reserved 


Reserved OSD_ALPHA 


co 
| ПИ 
n | Ee E E oo ooo [o T [o [°| 


ESXESES 

= TIER 0 
Value 

GG ——— cnm 
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8.4.5.2.22 OSD_CK 
Description: OSD color-key. 


аға” [smi — анон озо ок 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ІГІТІ ише i = 


Reserved 


IER С Е CO OR COR ETICA СЗ ee eee 


OSD_CK_G OSD_CK_B 


ЕЛЕНЕНЕНЕНЕНЕНЕНЕНЕЯЕНЕЛЕНЕНЕНЕНЕН 


"еше |н Im ме [Pre 
Value 
[mes [m [sm [Reseed SS 


8.4.5.2.23 Y2R CTRL 
Description: YUV to RGB configuration. 


[mom — s SS | Sew отот 
ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
me =, 7 


Reserved 


Field Name Type | Reset | Description 
Value 
рва [Ro [sr 
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Y2R_CTRL RAN |1711 UV horizontal up-sampling mode, 
0-duplicated; 
1-average. 


8.4.5.2.24 Y2R Y PARAM 
Description: Y adjustment parameters. 


0x0064 Y adjustment parameters Y2R Y PARAM 


SHDW _ 
Y2R Y PARAM 


| Bw [sr ioo | 29 [26 | 27 | 26 | 25 | 24 (23 | 22 | 20 | 20 | to | 10 | t7 |8 


Reserved Y BRIGHTNESS 


Reserved Y CONTRAST 


Name 
| ы w SS 
mee Eee Eee Ee ER TIS ИС АС С О ОС ОС С 


е Гере 
Value 

x вело [me [nes CS 

Y Brightness (59), 250-255 

_ СЕ no [em mene 0 7 

hccowmas: mo mw imo |Y сотан оов 


8.4.5.2.25 Y2R U РАВАМ 
Description: U adjustment parameters. 


0x0068 U adjustment parameters Y2R U PARAM 


SHDW_ 
oe Y2R U PARAM 


Bn (зт озо | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 19 | 8 | 17 | 16 | 
ША Ее - 


Reserved U_OFFSET 


Reserved U_SATURATION 


1 


Name | 
| — => | ОИ 
СЛЕНЕНЕНЕНЕНЕН ЕЛЕНЕНЕНЕНЕНЕН 


\1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1506 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


(СЗ SPREADTRUM | SC9832 Device Specification 


Field Name Type | Reset Description 
Value 


— Gan . aaeeaaqsÁ 


U_OFFSET [23:16] 8180 | U offset, 0-255. 
[mem [ee "memes ЕНЕ 
U SATURATION [9:0] | ВМ |10'h100 | U saturation, 0-1023. 


8.4.5.2.26 Y2R V PARAM 
Description: V adjustment parameters. 


0x006c V adjustment parameters Y2R V PARAM 
SHDW . 
Y2R V PARAM 


| Bw [sr ioo | 29 [26 | 27 | 26 | 25 | 24 23 | 22 | 24 | 20 | to | 18 | t7 |8 
| = o= E E 


Reserved V_OFFSET 


Reserved V_SATURATION 


1 


== LIEB 
Value 
ва [mm [Reserves — 
ео ю [nes 
esaTURATION is [RW [omo | V saturation o0 


8.4.5.2.27 DISPC_INT_EN 
Description: DISPC interrupt enable. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 


Reserved 


- — B 


| Type | 


Field Name Type | Reset | Description 
ео тех ЕНЕ 


INT DPI — : R/W |1'hO Enable Le — interrupt, the 
interrupt is for a new frame when in DPI 
mode. 

INT UPDATE DONE EN [4] R/W Enable DISPC. UPDATE DONE interrupt, 
the interrupt is for DISPC finish registers 
updating. 

INT EDPI TE EN [3] R/W Enable DISPC_EDPI_TE interrupt, the 
interrupt is for DISPC gets an eDPI TE 

pulse. 

INT ERR EN [2] R/W |170 Enable DISPC_ERR interrupt, the interrupt 
is for DISPC is underflow. 

INT_TE_EN [1] R/W | 170 Enable DISPC_TE interrupt, the interrupt is 
for DISPC get a TE pulse. 


INT_DONE_EN R/W | 780 Enable DISPC_DONE interrupt, the 
interrupt is for DISPC finish a frame when in 
DBI/eDPI mode, or stop refreshing when in 
DPI mode. 


8.4.5.2.28 DISPC INT CLR 
Description: DISPC interrupt clear. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
LINE RN 


EN д |—|(.—. . h|. A. 
Peset 1:019] vp ЕН СВ ВСВ s ОС Е Е О ВИ 
E Е ИЕ Е e В suis 


ІМТ 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


[вте [so [mmo ООО 


INT. DPI VSYNC. CLR [5] WO [Tho | Write ‘4’ to clear DISPC. DPI VSYNC 
interrupt. 

INT. UPDATE DONE CLR Write ‘1’ to clear DISPC. UPDATE. DONE 
interrupt. 


Wo 
wo 


8.4.5.2.29 DISPC INT STS 
Description: DISPC masked interrupt status. 


DISPC INT STS 


Reserved 


Reserved 


[кеге Jen уве [Reset [Desorption — — — — — 
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| у тшш УУ 
[qme [mo [sw Wee | 
wroerwemo sms — [ы [no [то | maskes овес оғ узумни | 
INT UPDATE pone srs [wm [но [то Masked овес UPDATE DONE mer | 


итер TEST for [mo [vw [Masked ОРС EDPU TE тыны || 
cess [m [ro |19 | masea Depo ERR meru | 
Dwcresrs [ао [ro [masea DPC темен. — | 
[nr оме srs — m no [o [masea DSPC DONE нені — | 


8.4.5.2.30 DISPC_INT_RAW 
Description: DISPC raw interrupt status. 


0x007C DISPC raw interrupt status DISPC_INT_RAW 


| et | a1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | zi | 20 | 19 Lio | 17/16, 


Reserved 


Б | INT | INT. | м. 

ERR TE_ DON 

Reserved „| Ë RA RA ER 
үү w AW 


EJ  JWMd- |MW HA Манана 


Field Name Type | Reset | Description 
= 


ТЕ ІСІ: ТЕБІРЕНІСІ ПЕШІСТЕСЗЕ ЕГІЗІ ЖЕН 
ыт UPDATE DONE HAW [m [но |1% | Raw DISPO UPDATE DONE нені | 
кг рете ван for [no [vw | RawISPC_EDPLTEimerm | 
Tem [м {ко [mo | Жамбібес ERR mer | 
тм ром paw [m [no [mo ООО 
[Nr ром paw “|а no [ro | Raw isro Done imeri | 


8.4.5.2.31 DPI_CTRL 
Description: DPI/eDPI control. 
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ШСИЕШЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕЛ 


— 


| Type | 


Reserved DPI BITS 


M 
туре KAEO 


Field Name Type | Reset | Description 
пш = 


DPI HALT. EN у halt function enable. 


DSI DPI COLORM T R/W | 1180 DSI DPI I/F color mode 
0- Normal color mode; 
1- Reduced color mode. 


DSI DPI SHDN [14] R/W |1'hO DSI DPI I/F shut down 
0- No action; 
1- DPI is shut down. 


[sino [eo [meva CS 


EDPI TE SEL [10] R/W | 110 eDPI ТЕ selection 
0- From eDPI I/F; 
1- From external PAD. 


eDPI TE polarity 
0- Positive pulse; 
1- Negative pulse. 


eDPI TE enable 


EDPI TE POL ШИ 
EDPI ТЕ ЕМ 

0- Disable; 
Enable. 


DPI BITS [7:6] DISPC pixel data width 
0- 16bits; 
1- 18bits; 
2- 24bits; 
3- reserved. 
LLL. it 


Write ‘1’ to update current registers to 
shadow registers, the update will be 
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DISPC registers update mode 
0- update with SW and VSYNC; 
1- update only with SW. 


DPI RUN MODE ! DISPC run mode 
0- always run mode, it can be for RAMless 
or non-RAMless device; 
1- single run mode, it may be for 
non-RAMless device. 


DPI_DE_POL ! DPI DE polarity 
0- active high; 
1 — active low. 
DPI VSYNC. POL í DPI VSYNC polarity 
0- positive pulse; 
1- negative pulse. 


DPI HSYNC POL | DPI HSYNC polarity 
0- positive pulse; 
1- negative pulse. 


8.4.5.2.32 DPI_H_TIMING 
Description: DPI horizontal timing. 


0x0084 DPI horizontal timing DPI H TIMING 


SHDW _ 
DPI Н TIMING 


= а Га ә Га Га Га Га Га Га Гаа Га а а е ес 
| ИСНИ 


эн 


ЕССЕ ОВ, u О В Е КЗ Е ЕЙ В А ВЕ Е ЗН 
Za r ЕЕ ОЕ DER TEE ДЕИ ЕС CRI EC 


Shadow (read only) 


HBP HSYNC 


туре T 


p pe — 
Value 


8.4.5.2.33 DPI_V_TIMING 
Description: DPI vertical timing. 
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SHDW_ 
DPI V. TIMING 


0x0134 Shadow (read only) 


ne | 
ЕЛЕНЕНЕИКИЕНЕНЕНЕЕЕКЕЕЛЕНЕНЕЕ 


Field Мате Туре | Reset | Description 

Value 
[31:20] 120 | Vertical front porch, line unit. 
[19:8] 12'h0 | Vertical back porch, line unit. 


VSYNC [7:0] VSYNC width, line unit. 


8.4.5.2.34 DPI STSO 
Description: DPI/eDPI debug statusO. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕІ 
Name м w 


Reserved 


= Са ° —— 
Value 

Co y ван |mo |Rewd — 

уст [еее [no [imo | олтен verica ine numse | 

ПО іа [sm ese 

Or [шею [но [ismo [Ourenthozentaline ruro | 


8.4.5.2.35 DPI_STS1 
Description: DPI/eDPI debug status1. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕДЕІ 
ШІ i 


ERR_CNT 


== F m= c 
Value 

|ЕВА СМТ. |181:17] | ВО |1580 | The half of underflow times, it is debug only. 

|FCNT | [050] {во |1680 | Current frame number. (Only for DPI I/F) 


8.4.5.2.36 DBI CTRL 
Description: DBI control. 


m ЯК 


DBI_ TE_ 


DBI_ 


ыз элит пиши E 


Field Name Type | Reset | Description 
Value 


|. Ию feno |Reseved S 


DBI STS [25:24] 290 DBI work status, only for debug purpose. 
0- DBI state is in idle; 
1- DBI state is in setup; 
2- DBI state is in low; 
3- DBI state is in high. 


Ию |2 [Reseed | (| 
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DBI_CS_MODE ; DBI CS mode 
0- Generated by logic; 
1- Always low. 


DBI_CS ! DBI selection 
0- use DBIO device; 
1- use DBI1 device. 


пела [но |20 [Reseved i 


TE POL [17] RAN |1'hO Tear effect (FMARK) polarity 
0- Positive pulse; 
1- Negative pulse. 

TE EN [16] R/W |1'hO Tear effect (FMARK) enable 
0- Disable; 
1- Enable. 


Имя |2 [Reserved ИУ | 


PIXEL BITS1 [13:12] | RW | 2'hO Panel pixel data bit width for ОВИ device 
0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 
DBI BITS1 [11:9] | RW | 3'hO DBI interface bus width for DBI1 device 
0- 8bits; 
1- 9bits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 
Others are reserved. 


DBI TYPE1 RAN | 170 DBI interface type for ОВИ device 
0- Type-B (18080); 
1- Type-A (M6800). 


о ба [RO [zno [nese || 


PIXEL BITSO [5:4] R/W |270 Panel pixel data bit width for DBIO device 
0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 
DBI BITSO [3:1] R/W | 370 DBI interface bus width for DBIO device 
0- 8bits; 
1- 9bits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 
Others are reserved. 


DBI_TYPEO RAN | 170 DBI interface type for DBIO device 
0- Type-B (18080); 
V1.0 


Spreadtrum Communications, Inc., Confidential and Proprietary 1515 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC9832 Device Specification 
Г Гм | 


8.4.5.2.37 DBI TIMING 
Description: DBI read/write timing setting. 


0x00A4 DBI timing for active DBIO device Рві TIMINGO 


0x00A8 DBI timing for active ОВМ device DBI TIMING1 


R/W R/W R/W 


Field Name Type | Reset | Description 
Value 

ВС55 [31:28] | RW | 4'hO Read to CS setup time, it is 0-15. It is DBI 
clock unit. 

RLPW [27:22] | RW | 6'hO Read low pulse width, it is 0-63. It is DBI 
clock unit. 

RHPW [21:16] | RW | 6'hO Read high pulse width, it is 0-63. It is DBI 
clock unit. 

WCSS [15:12] | RW | 4'hO Write to CS setup time, it is 0-15. It is DBI 
clock unit. 

WLPW [11:6] | RW | 6'hO Write low pulse Width, it is 0-63. It is DBI 
clock unit. 

WHPW [5:0] R/W | 6'hO Write high pulse width, it is 0-63. It is DBI 
clock unit. 


NOTE: Above settings all are DBI clock unit. 


8.4.5.2.38 DBI RDATA 
Description: ОВ! read back data. 
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ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕ 
| — — ООО 


DBI_RDATA 


Field Name Type | Reset | Description 
Value 


DBI_RDATA [31:0] | ВО | 32'h | Read back data from device. 


8.4.5.2.39 DBI CMD 
Description: DBI AHB channel command output. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕІ 
ІІ шеш ооо — 


Reserved DBI_CMD 


Е ЕЕС С ИЕ Sa ВЕ ira 


DBI СМО 


Name 
mao [s [o [° [° | 


ЕЕЕ ЕЕЕ ЕЕ 

"= — Pe pz - 
Value 

вна во |se |Remne s 


8.4.5.2.40 DBI DATA 
Description: DBI AHB channel data output. 
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Field Name Type | Reset | Description 
Value 


|. Ию |70 [Reseed a (ЛУ || 


DBI RW [24] WO | 1’hO Read/write flag, 
0- write; 
1- read. 


DBI_DATA [23:0] 270 | Write data to device with CD=1. 


8.4.5.2.41 ОВ! ОЧЕЧЕ 
Description: DBI AHB channel command queue. 


Cm [s T9 [s [ [99 [5 [2 [5 [2 T8 [9 | 5 [9 [ 9 [6| 


Reserved 


B B5 


UE QUE 
UE. 

Reserved Reserved FUL EMP QUEUE_DEPTH 
TY 


Field Name Type | Reset | Description 
Value 


[ero [ze ОО 


QUEUE CLR WO |180 Queue clear 
Write ‘1’ to clear ССН it cleared by HW. 


aueue cue” [и [яо [mo [aus onvas 
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8.4.5.2.42 TE SYNC DELAY 
Description: External TE sync delay. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕНЕЛЕЛЕЛЕЛЕ 
ru ООО ОС 
mw ООО 
[T EE ОС ОС С |o o| o| ОЕ ОС ОСИ |o |° | 
m ЕЕ С С а | о ә С С ОС е |+ [o [2 | r [o| 


SYNC_DELAY 


Name 
r= С С ОС ОС ОС ОСЗ ОС ОС ОС ОС ОС ОСИ ЗВ ОС ОС С 


Field Name Type | Reset | Description 
Value 


| |> [ro |120 | Reseved ОИ 


SYNC_DELAY | [19:0] R/W 2070 DBI/eDPI TE sync delay, when іп DBI I/F, it is DBI 
clock unit; when in eDPI I/F. It is DPI clock unit. 


8.4.5.2.43 OSD_A_LEN 
Description: OSD compressed Alpha data length. 


ШІНЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
C 


Reserved OSD A LEN 


Ж ЖЕЛЕ RECEN RISO nim 


OSD A LEN 


Name 
"н 
Preset С С ИСО 


Le ON], e ee] I ee ee 
== e pep 
Value 


[Brza [но feno [Reseved 0 | 


OSD_A_LEN [23:0] R/W 24'h0 OSD compressed Alpha data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 
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8.4.5.2.44 OSD_R_LEN 
Description: OSD compressed Red data length. 


n а о е а а а Га Га Га Га Га Го е ое 
De Yasa 


Reserved OSD R LEN 


ТЕ ЕЛЕ ЛЕЛЕ АТ Е СА СИ С ДЕС eae 


OSD_R_LEN 


"н 
ЗС С С С ИС 


Field Name Type | Reset | Description 
Value 


OSD_R_LEN s 0] R/W 2480 Нем АҚ А ааа compressed Red data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 


8.4.5.2.45 OSD_G_LEN 
Description: OSD compressed Green data length. 


OSD compressed Green data length 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16, 


Reserved 


Fujiko en] 


OSD_G_LEN 


"w 
ЛЕНИИЕЛЕНЕНЕН 


Field Name Type | Reset | Description 
Value 


OSD_G_LEN s 0] R/W 24'h0 E compressed Green data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 
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8.4.5.2.46 OSD B LEN 
Description: OSD compressed Blue data length. 


ШІНЕЛЕЛЕЛЕЛЕДЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛ 
ГІ ОО 


Reserved OSD_B_LEN 


ТЕ КЛЕЛЕЛЕЛЕНЕЛЕНЕ Е RR aen 


OSD B LEN 


" 
ЗС С С С ИС 


Field Name Type | Reset | Description 
Value 


OSD B LEN s 0] R/W 2480 Нем А АД сат compressed Blue data length, it is active only 
when OSD data is compressed format. It is 32bits 
word unit. 


8.4.5.2.47 OSD_R_BASE_ADDR 
Description: OSD compressed Red data base address. 


0x00D0 OSD compressed Red data base address OSD_R_BASE_ADDR 


0x0150 Shadow (read only) шасын а 


Bt |s1 | 30 | 29 [28 | 27 [26 | 25 | 24 | 23 [22 | 21 | 20 | 19 | v8 | 17 | v6 | 
неу ии || 


OSD_R_BASE_ADDR 


OSD_R_BASE_ADDR 


= 
ЛЕНКИЕНИНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕНЕН 


ПЕС ОЕ Т ЕС ЕЕ ЕИ А ЕС a asss 


Field Name Type | Reset | Description 
Value 
OSD_R_BASE_ADDR | [81:0] R/W | 3210 | OSD compressed Red data base address, it is 
active only when OSD data is compressed format. 
It is byte unit. 


8.4.5.2.48 OSD_G_BASE_ADDR 
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Description: OSD G base address. 


0x00D4 OSD compressed Green data base address OSD_G_BASE_ADDR 


0x0154 Shadow (read only) "— ine 


| Bt [зт зо | 20 [28 | 27 | 26 25 | 24 оз | 22 | 20 | 20 | № | 18 | t7 | 46 


OSD G BASE ADDR 


OSD G BASE ADDR 


Name 
нн 
| ОС СО СО СО ОСЗ ОС ОС ОС ОС ОС ОС o o o С 


Field Мате Туре | Reset | Description 
Value 
OSD_G_BASE_ADDR | [31:0] R/W | 3210 | OSD compressed Green data base address, it is 
active only when OSD data is compressed format. 
It is byte unit. 


8.4.5.2.49 OSD_B_BASE_ADDR 
Description: OSD compressed Blue data base address. 


0x00D8 OSD compressed Blue data base address OSD B BASE ADDR 


0x0158 Shadow (read only) Рр ind De 


| Bw [зт зо | 20 [28 | 27 | 26 25 | 24 оз | 22 | 20 | 20 | че | 18 | t7 | 16 | 


OSD B BASE ADDR 


ПС С С С С СЗ ОСЗ ОСЗ ОС ОСИ ОС ОСИ ОС ОС ОС ОСЗ С 
ШІНЕСЛІЕЛЕЛЕЛЕЛЕЛЕНЕНЕЛЕЛЕНЕНЕНЕНЕНЕН 


OSD_B_BASE_ADDR 


Field Name Type | Reset | Description 
Value 
OSD B BASE ADDR | [31:0] R/W | 3210 | OSD compressed Blue data base address, it is 
active only when OSD data is compressed format. 
It is byte unit. 


FERT БЕ А ре GO OR RSS || E ОБ ЕВ 8 ЕЧ 
— Fm 


Name 
LIEN 
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8.4.6 


Application Notes 


8.4.6.1 Program Flow 


8.4.6.2 Program Notes 


8.5 
8.5.1 


8.5.2 


8.5.2.1 


V1.0 


Graphics (GPU) 


Overview 
The Mali-400 MP GPU is a hardware accelerator for 2D and 3D graphics systems. 


Features 

The GPU consists of: 

Four Pixel Processors (PPs) 

a Geometry Processor (GP) 

a Level 2 Cache Controller (L2) 

a Memory Management Unit (MMU) for each GP and PP included in the GPU 
a Power Management Unit (PMU). 


The GPU and its associated software is compatible with the following graphics standards: 
€  -*OpenGL ES 2.0 
€  *OpenGL ES 1.1 


€ +OpenVG 1.1. 


Pixel processor features 
The pixel processor features are: 
each pixel processor used processes a different tile, enabling a faster turnaround 
programmable fragment shader 
alpha blending 
complete non-power-of-2 texture support 
cube mapping 
fast dynamic branching 
fast trigonometric functions, including arctangent 
full floating-point arithmetic 
framebuffer blend with destination Alpha 
indexable texture samplers 
line, quad, triangle and point sprites 
no limit on program length 
perspective correct texturing 
point sampling, bilinear, and trilinear filtering 
programmable mipmap level-of-detail biasing and replacement 
stencil buffering, 8-bit 
two-sided stencil 
unlimited dependent texture reads 
4-level hierarchical Z and stencil operations 


Up to 512 times Full Scene Anti-Aliasing (FSAA). 4x multisampling times 128x 
supersampling 
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4-bit per texel compressed texture format. 


8.5.2.2 Geometry processor features 
The geometry processor features are: 


programmable vertex shader 

flexible input and output formats 

autonomous operation tile list generation 

indexed and non-indexed geometry input 

primitive constructions with points, lines, triangles and quads. 


8.5.2.3 Level 2 cache controller features 
The L2 cache controller features are: 


8.5.2.4 MMU 


8.5.2.5 PMU 


8.5.3 


8.5.4 


128KB size 

4-way set-associative 

supports up to 32 outstanding AXI transactions 

implements a standard pseudo-LRU algorithm 

cache line and line fill burst size is 64 bytes 

supports eight to 64bytes uncached read bursts and write bursts 
64-bit interface to memory sub-system 


support for hit-under-miss and miss-under-miss with the only limitation of AXI 
ordering rules. 


The MMU features are: 


accesses control registers through the bus infrastructure to configure the memory 
System. 


each processor has its own MMU to control and translate memory accesses that the 
GPU initiates. 


The PMU features are: 


controls the clock, isolation and power of each device 
provides an interrupt when all requested devices are powered up. 


Signal Description 


Function Description 


8.5.4.1 GPU structure 


This section gives a brief description of the structure of the GPU. Figure 1 shows a typical 
graphics system that consists of: 


V1.0 


A geometry processor that generates lists of primitives for a pixel processor to draw. 


A pixel processor that uses a list of primitives generated by the geometry processor to 
produce a final image that is displayed on the screen. Up to three additional pixel 
processors can be added to increase the rendering performance of the system. 

A full featured Memory Management Unit (MMU) for each processor that enables 
access checking and translation for all pixel and geometry processor memory 
accesses. All memory accesses from the pixel and geometry processors use the 
MMU for access checking and translation. 


A level two cache controller. 
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€ АПАТ! interconnect system bus protocol targeted at high performance, high clock 
frequency system designs. 


€ А Power Management Unit (PMU). 


L2 cache controller 


Display controller 


Figure 1.4-1 Graphics system 


8.5.4.2 GPU hardware architecture 


Top-level system 
Figure 1.4-2 shows the Mali-400 MP GPU top-level system with interconnecting bus 


and interfaces 
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Mali-400 MP GPU top-level 


Mali-400 МР GPU 


АХ! interface (64-bit) | AXI interface (64-bit) | АХ! interface (64-bit) 


AXI interface (64-bit) | AXI interface (64-bit) 


Level 2 cache controller 


M 


APB bus (32-bit) АХ! interface (64/128-bit) 


Interconnect 


Figure 1.4-2 Mali-400 MP GPU top-level system 


GPU hardware architecture 
Figure 1.4-3 shows the main functional blocks of the GPU hardware architecture. 
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Geometry processor 


Vertex shader core 


Vertex shader 


Vertex Vertex 
storer loader 


Configuration registers 


Pixel processor 


System bus interface 


Tile writeback unit 
Polygon list Vertex 
reader loader 


Tile buffers 


қ s А ў Fragment | Blending 
TM вы 


Configuration registers 


Figure 1.4-3 Mali-400 MP GPU hardware architecture 


The Geomeiry processor consists of: 

* A vertex shader command processor that reads and executes commands from a command 
list stored in memory. 

“А vertex shader core that loads data for processing, performs the required calculations for 
each vertex, stores data from output registers in memory, and then exports data to integer 
or floating point numbers of different sizes. 

* A polygon list builder unit that creates lists of polygons that the pixel processor must 

draw. 

* The Polygon List Builder (PLB) command processor reads and executes commands from 


the command list stored in memory. 


The pixel processor consists of: 

* A polygon list reader that reads the polygon lists from main memory and executes 
commands from the lists. 

* The Render State Words (RSWs) component is a data structure in main memory that 
contains the render state of polygons. The different pipeline stages in the renderer each 
reference the RSWs to determine how to process the primitives. 

* The vertex loader fetches the required vertices from memory for each primitive in the 
polygon list. 

* The triangle setup unit takes data from the vertex loader and polygon list reader and uses 
vertex data to compute coefficients for edge equations and varying interpolation 

equations. 

* The rasterizer takes coefficients and equations from the triangle setup unit and uses these 
to divide polygons into fragments 
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“Тһе fragment shader is a programmable unit that calculates how each fragment of a 
primitive looks. 

“Тһе blending unit blends the calculated fragment value into the current framebuffer value 
at that position. 

“Тһе Ше buffers take inputs from the fragment shader. The buffers perform various tests 
on the fragments, for example Z tests and stencil tests. When the tile is fully rendered it is 
written to the framebuffer. 

“Тһе writeback unit writes the content of the tile buffer to system memory after the tile has 


been completely rendered. 


Level 2 cache controller hardware architecture 
Figure 1.4-4 shows the main functional blocks of the Level 2 cache controller. 


АХ! Read АХ! Read 
slave | buffer slave | buffer 


Cache SRAM 


1 
1 
1 
АРВ 1 
slave - 
I г -1 Cache line fetcher 
Cache tags ! ! 
I I 
I I 


Write AXI 
Бийег Master 


4---- Request paths 

4--»- Bidirectional request path 
+ Read or write data paths 
<> AXI signals 


Figure 1.4-4 Level 2 cache controller hardware architecture 
The Level 2 cache controller consists of: 


* An APB slave providing an interface to enable bus masters to control the Level 2 cache. 
* An Arbiter accepting memory access requests into a circulating loop. They then keep 
circulating in the loop until the Access router determines that they can be taken out of the 
loop. 

“А Tag accessor that performs a cache lookup to see if data is in the cache. 

* An Access router for each read or write request that matches the AXI ID and the 
timestamp of the current request against all other requests in the loop. 

* The Replay buffer that handles all request collisions of data. 
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* The Cache tags unit that holds a pipelined SRAM for the cache tags. 
* The Cache line fetcher that draws the external data from the AXI master interface. 


* The Cache SRAM that is the actual data store of the cache. 


8.5.4.3 Functional operation 


8.5.4.3.1 Geometry processor component functionality 


These components consist of: 

* Vertex shader command processor 
* Vertex shader core 

* PLB command processor 

• PLB. 


Vertex shader command processor 
The vertex shader command processor reads and executes commands from a command list 
stored in memory. The command list is a list of commands intended to set up and configure 
execution of the vertex shader core. This enables the vertex shader core to execute multiple jobs 
without CPU intervention. 


Vertex shader core 


Vertex shader core 


16 work registers 
a ==ə w 1 


Execution units 


Flow control unit 


Output 
registers 


Constant value registers 
Instruction memory 


The vertex shader core consists of: 
* Vertex loader 

* Vertex shader 

* Vertex storer. 
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Vertex loader 

The vertex loader is a DMA unit that loads per-vertex data for processing. It can accept data 
from up to 16 distinct streams, each corresponding to one of 16 input registers in the vertex 
shader. 

Vertex shader 

The vertex shader is the most important single unit of the geometry processor. This unit 
performs most of the required calculations for each vertex. The vertex shader runs a program on 
each vertex of a 3D model, typically performing T&L for the model. 

Vertex storer 

The vertex storer stores data from the output registers of the vertex shader, in memory. The 
vertex storer can convert data from 32-bit floating point format to fixed point or floating point 
formats of different sizes. 


PLB command processor 

The PLB command processor reads and executes commands from a command list stored in 
memory. The command list sets up and configures execution of the PLB. This enables the PLB 
to execute multiple jobs without CPU intervention. 


PLB 
The PLB creates lists of polygons that the pixel processor must draw. For each polygon in a 
scene, the list builder decides which tiles the polygon covers, and adds the polygon to the lists 
that draw those tiles. The PLB only adds a polygon to lists where the polygon might have to be 


drawn, reducing the work involved when the pixel processor renders the scene. 


8.5.4.3.2 Pixel processor component functionality 


The pixel processor consists of the following components: 
* Polygon list reader 

* HSW behavior 

* Vertex loader 

* Triangle setup unit 

* Rasterizer 

* Fragment shader 

* Blending unit 

* Tile buffers 

* Tile writeback unit 


Polygon list reader 
The polygon list reader reads the polygon lists from main memory and executes commands from 
the lists. Each primitive in the polygon list contains indices to the corresponding RSW and 
vertex data for that primitive. The polygon list reader passes on information about the primitives 
and controls the operation of the GPU. 

RSW behavior 
The RSW is a data structure in main memory that contains the render state of polygons. This 
render state conforms to the definition in the OpenGL ES API. The RSW defines how to 
rasterize and render the polygon. The GPU keeps a local cache of RSWs for immediate 
processing. The different pipeline stages in the renderer each reference the RSWs to determine 
how to process the primitives. Therefore RSW data must be available to the renderer for all the 
primitives currently in the pipeline. Because the GPU permits RSW data for many primitives to 
be active at the same time there is no requirement to stall or flush the pipeline for a change of 
renderer state. 

Vertex loader 
For each primitive in the polygon list, the vertex loader fetches the required vertices from 
memory. The vertices must be fully transformed to screen co-ordinates, typically by running a 
vertex shader program in the geometry processor. When all the vertices required by a primitive 
are available, the full vertex set is sent to the triangle setup unit. 
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Triangle setup unit 
The triangle setup unit takes data from the vertex loader and polygon list reader and uses vertex 
data to compute coefficients for edge equations and varying interpolation equations. The unit 
passes the results of its computation to the rasterizer. 
Rasterizer 
The rasterizer takes coefficients and equations from the triangle setup unit and uses them to 
divide polygons into fragments. The rasterizer generates fragments that align with pixels in the 
tile and passes the fragments in to the fragment shader and then to the blending unit. 
Fragment shader 
The fragment shader is a programmable unit that calculates how each fragment of a primitive 
looks. The fragment shader program specified in the RSW for the primitive is executed for each 
fragment produced by the rasterizer. The fragment shader program consists of Very Long 
Instruction Words (VLIW), and can use all of the functional units of the fragment shader core 
in a single instruction. 
Blending unit 
When a fragment successfully exits the fragment shader, the blending unit blends the calculated 
fragment value into the current tile buffer value at that position. The current RSW selects the 
blend operation to use. 
Tile buffers 
The tile buffers take inputs from the fragment shader. The buffers perform various tests on the 
fragments, for example Z tests and stencil tests. When the tile is fully rendered it is written to 
the framebuffer. Four subpixel values are stored for each visible pixel, to support 4x 
anti-aliasing without performance degradation. The tile buffers include: 
“ап 8-bit stencil buffer that stores stencil values 
* a 24-bit Z buffer that stores depth values 
* a 32-bit color buffer. 
Tile writeback unit 
The writeback unit writes the content of the tile buffer to system memory after the tile has been 
completely rendered. 


8.5.4.3.3 System bus interface 


All memory accesses pass through the shared memory interface. The interface converts the 
internal memory request signals to standard AMBA AXI signals. 

The system bus interface can be stopped and restarted through the APB configuration interface. 
The interface asserts the interrupt if a bus access causes an error. 

Software can configure the system bus interface to only permit writes to a specific address 
range. To do this it writes the low address to a specific low boundary register and the high 
address to a specific high boundary register. It also writes to a specific write boundary enable 
register to enable the write boundaries. The reset behavior is to disable the write boundaries. 
When the write boundaries are enabled any attempts to write outside the set boundaries generate 
a write boundary error interrupt and stop the memory interface. To clear this error the system 
must reset the GPU. Methods for controlling how the GPU works with the memory system are 


also available through the MMU. 


8.5.4.3.4 Memory management 


The GPU contains several MMUs to translate and restrict memory accesses that the pixel or 
geometry processors initiate. An MMU is configured by writing to control registers, and uses 
in-memory page table structures as the basis for address translation. 


The MMU divides memory into 4KB pages, where each page can be individually configured. 
For each page the following parameters are specified: 


* The physical memory address of the page. Known as address translation or virtual 
memory, this enables the processor to work using addresses that differ from the physical 
addresses in the memory system. 
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* The permitted types of accesses to that page. Each page can permit reads, writes, both, or 
none. 


The MMU uses a 2-level page table structure: 
1. The first level, the Page Directory consists of 1024 Directory Table Entries (DTEs), each 
pointing to a Page Table. 


2. The second level, the Page Table consists of 1024 Page Table Entries (PTEs), each 


pointing to a page in memory. 


Figure 1.4-5 shows the structure of the two-level page table. 


8.5.5 


The Mali-400 MP GPU implements a graphics pipeline supporting the OpenGL ES and 
OpenVG Application Programming Interfaces (APIs). This section describes: 


V1.0 


MMU DTE ADDR 


ММО configuration DTE 
registers Page directory 


Page table 
PTE 


Graphics-pipeline-level operation 
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8.5.5.1 Graphics pipeline overview 


(Start processing) 


Modelling 
transformation 


Viewing 
transformation 


Per-vertex lighting 


Projection 
transformation 


Per-vertex operations 


land primitive assembly 


=# 
7” 
Rastenzation Ж: 
\Rasterization and 
fragment shading 


Fragment shading} -< 
Blending 


Blending and 


framebuffer operations 


(End processing ) 


The GPU implements the graphics pipeline through data structures and corresponding 
functional blocks. 


8.6 MIPI DSI 


Please refer to : DWC mipi dsi host databook.docx 


8.7 MIPI CSI 


Please refer to : TShark MIPI CSI2 Controller Module Design Spec.doc 
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8.8 MMU 


8.8.1 Overview 


The MMU provides memory address mapping from Virtual Address(VA) to Physical Address(PA) for 
AXI Bus interconnection. 


8.8.2 Features 
e Ғапу burst termination not supported for AHB slave interface 
e Support 32-bit AW/AR channel address mapping for AXI Bus 
e Virtual Memory space size configurable 
e Page size configurable 
e TLB (Translation Look-aside Buffer) size configurable 
e Вураѕѕ mode with zero-cycle latency 
° 1-сусіе address translation latency оп TLB hit 
e 3-cycle address translation latency on TLB miss and PTW (Page Table Walk) 
e RAM clock frequency configurable 
e Optional register slices for УА & РА 
e Round-Robin arbitration between AHB/AW/AR channel PTW 


8.8.3 Function Description 
The MMU support AW/AR channel address translation for AXI Bus interconnection. 
By default, the valid virtual memory address space is 64M Byte (0x0000 0000 ~ 0x03FF_FFFF) апа 
each page table is 4K Byte, then there are 16K (64M/4K) pages could be accessed by AXI Bus. These 


16K page tables could be assigned to discontinuous physical address space as below, so the MMU is 
designed for mapping the virtual address to physical address. 


VA | РА 
Page Table address Page Table address 
(14-bit) | (20-bit) 


The MMU structure is shown as below and includes 4 parts: 
° Internal RAM 

e AHB Config unit 

° Address Translation 

° RAM matrix 
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AW Address 


=V À of AW Channel TLB PA of AW Channel => 
Translation 


AR Address 
Translation 


RAM 
(16Kx20b) 


Internal RAM 
The Internal RAM could be updated by SW and stored address translation data. 


PA of AR Channel => 


Тһе AXI address width of AW/AR channel is 32-bit([31:0]). The lower 12-bit([11:0]) presents the 


internal offset of a 4K page, the upper 20-bit([31:12]) is the address of each page. 


For VA, only 14-bit([25:12]) is valid because of the 64M Byte memory space, so the internal RAM has 


16K depth(14-bit address width) and 20-bit data width. 


AHB Config Unit 


The Config Unit provide AHB Bus interconnection to set MMU registers which could controlled MMU 


function and update internal RAM data for SW configuration. 
Please refer to Section 0 for the details. 


Address Translation 


The Address Translation module translated the input VA to the output PA. Each address translation 


module supports 8 TLB entries. 


When AW/AR request is received, this module try to find existed VA in the TLB. If TLB is not hit, then 
this module start PTW and access to RAM, the return data is used to address mapping and update 


TLBs. 
31 26 25 12 1 0 
VA || (14bit) PageOffset 
31 0 
PA (20bit) PageOffset 


Operation latency 
€ = Bypass: 0 cycle 


€  TLB hit: 1 cycle 
register output address of TLB result 
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€ TLB miss: 3 cycles: 
one cycle is used to issue read request to RAM , one used to read data from RAM, the final one is used to 
register output address which is better for interface timing. 


RAM Matrix 


The Ram Matrix could handle 3 RAM access requests which are AHB Read/Write, AW channel PTW 
and AR channel PTW. If more than one request are received at the same time, The RAM matrix 
performed Round-Robin arbitration strategy and grant only one request access RAM. 


8.8.4 Module Configuration 


Parameter Range Default | Description 
MMU TLB NUMBER [2, œ) 8 The number of TLB entries 
MMU_VT_ADDR_BWID [7, 18] 14 Bit width of the virtual pagetable size. 


The number of entries in the pagetable 
will be pMMU_ VT_ADDR_BWID 


MMU_PAGE_INDEX_BWID | [8, 19] 12 Bit width of the раде size. The раде size 
will be 2ММИ_РАСЕ I DEX_BWID bytes. 


Note: the size of virtual memory address space that will be mapped is 2^/(MMU VT ADDR BWID- 
MMU PAGE INDEX BWID) Byte 


8.8.5 Operation Flow 
The operation flow of the MMU is shown as following: 
a) After Reset, SW set MMU&TLB disable by AHB interface. 
b) RunRAM initialization and load all address mapping data. 
c) SW could set MMU enable and run MMU address mapping for AXI bus. 


d) When MMU is running, SW could update RAM data by AHB interface as well, but TLB must be disable 
before each update operation in order to guarantee the consistence between TLB and RAM. 


V1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 1536 of 1554 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM | SC9832 Device Specification 


HW 


After Reset 


Disable 
MMU&TLB 


MMU enable? 
VA address 
> 


RAM 
Initialization 


un 


Enable ot arbiter 
MMU&TLB grant? 
PA Address TLB Address VA Address 
Translation (1 cycle) Bypass 
(3 cycles) y (0 cycle) 
Update TLB 
< < 
8.8.6 Register Descriptions 


0~((24(MMU_VT_ADDR_BWID+2))-4) | ММО MAPPING DATA | MMU Mapping Data Register. 
ENT 4 ) 


~( 
(2NMMU VT ADDR BWID«2 MMU CTRL MMU General Control Register. 


Notes: 
€ Offset address must be word aligned. 


€  Theregister address should be changed with the configurable virtual address bit width. 
For example: If the virtual address bit width(:MMU. VT ADDR, BWID) is 14, then the parameters should 
be: 


Ш Register address space size is: 0x20000 
Ш Тһе offset address of MMU Mapping Data Register is : 0 ~ OXFFFC 
Ш The offset address of MMU General Control Register is : 0x 10000 
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8.8.6.1 MMU_MAPPING_DATA Register 


Field Name Type | Reset Description 
Value 


RAM DATA | [31:MMU_PAGE_INDEX_BWID] ыд ME: MMU mapping data for internal 


8.8.6.2 ММО CTRL Register 


Field Name Type | Reset Description 
Value 


Start MB addr [31:20] | WR | 12180 | The start address of MMU mapping, unit is MByte. 
For example: if Start MB addr is 12'h100 and Mapping 
space is 64MB, the address of MMU mapping is: 
start address: 32'h1000 0000 ( [Start MB address, 
20'h0} ) 
end address: 32'h18FF FFFF 
(Start MB address--12'd64, 20'h0) - 32'd1 ) 
RESERVED [19:3] [во | | j|Resewed |» ^ 0 | 
RAMCLK div2 en | [2] WR 1'bO The enable flag if RAM clock runs at 1/2 of MMU clock. 
1: Enable. 
0: Disable. 
TLB en [1] WR | 1'b0 TLB enable flag. 
1: enable TLB. 
0: disable TLB and clear all TLBs. 


ММО еп WR 160 MMU enable flag. 
1: Enable MMU address mapping function. 
0: Disable MMU function and all address will be 
bypass.(Bypass Mode) 


Notes: Bit “RAMCLK_div2_en” should be enabled if the RAM cannot run at the same clock frequency 
of AXI bus. In this situation, the latency of address translation on TLB miss will be 4 cycles. 


8.8.7 GSP MMU Configuration 
The configuration for GSP MMU is shown below: 


MMU_TLB_NUMBER The number of TLB entries 


MMU_VT_ADDR_BWID 13 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 8192. 

MMU_PAGE_INDEX_BWID Bit width of the page size. The page size will be 4096 
bytes. 


The register map for GSP MMU is decided by its MMU_VT_ADDR_BWID (13) and shown below: 


0-0x7FFC MMU MAPPING DATA MMU Mapping Data Register. 
0x8000 MMU CTRL MMU General Control Register. 
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8.8.8 MM MMU Configuration 


The configuration for MM MMU is shown below: 


MMU TLB NUMBER The number of TLB entries 


MMU_VT_ADDR_BWID 15 Bit width of the virtual pagetable size. The number of 
entries in the pagetable will be 32768. 

MMU_PAGE_INDEX_BWID Bit width of the page size. The page size will be 4096 
bytes. 


The register map for MM MMU is decided by its MMU_VT_ADDR_BWID (15) and shown below: 


0-0x1FFFC MMU MAPPING DATA MMU Mapping Data Register. 
0х20000 MMU_CTRL MMU General Control Register. 


8.9 Multimedia Clock Control Register 


8.9.1 MM_MM_CLK_RF Register Address Map 
Base address: 0x60E00000, 


СЕ [эе ОО 


clk_cphy_cfg_cfg clk_cphy_cfg_cfg 


clk_orp_tck_cfg clk_orp_tck_cfg 


Fm [st [oo [2 [28 [27 [25 [05 [ 4 [ | 2 [7 | [зз [e | v [ | 
ПС — ООО 


reserved reserved 


EET TR SEC CETERO BEER RS E ER ЗВ 
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clk_mm_ah 
reserved reserved 
b_sel 


мз а 
Preset fo Do] Piet 


clk_mm_ahb_cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved _ 
wate) |Ro [oo [Reeva —— — 
пыз [RO oo Rees CS 
(na [Ro |99 mend — | 


сік mm ahb sel [1:0] RW 0x0 clk_mm_ahb_sel: clk_mm_ahb source selection 
2'h0: clk_26m 
2'h1: clk 96m 
2'h2: clk 128m 
2'h3: clk 153 6m 


8.9.1.2 clk sensor сід 


Сэ [o [oo] [25 o [s [25 [2 [аз [2 [5 [ж [лә [в [v [15] 
КЛ ee 


reserved reserved 


сік sensor 
_sel 


w| e f = | e БЕТІН 
ПЕ Е С С ОС С С О С ОСЗ ОС С С С ОЗС 


clk_sensor_cfg 


Field Name Type Reset Description 
Value 
эр [RO [oo [Reseved ^ _ 
рэле [Ro КИ С ОИ 


reserved clk_sensor_div reserved 


пэ] [RO foo [nese —  — | 
ш 8] clk_sensor_div: clk div = clk_src/(div +1) 
емі [ma [m [m "menm |] 


clk sensor. sel [1:0] clk_sensor_sel: clk_sensor source selection 
280: clk 26m 
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2'1: сік 48m 
2'h2: сік 76 8m 


2'h3: clk 96m 


8.9.1.3 clk ccir cfg 
| 0х00000028 | сік ccir cfg (0x00000000) 


Бе ета театре 


E ) reserved reserved 


reserved 


сік ccir cfg 


Field Name Type Reset Description 
Value 
424 [Ro |90 [asma — — —  — 
XUL CNN CTUM ЕСЕНИН 


clk ccir pad sel [16] сік ccir pad sel: clock source from pad, active 
high, default value =1'hO 

mss [RO |o [эе i 

[бп |o foo [Reeva | 


Clk ccir sel RW 0x0 сік ccir sel: clk ccir source selection, default 
value = 1'hO 


8.9.1.4 clk dcam cfg 


ТИ — en acam ora ooo — [ sss | 
I [o о [2 [25 o [s [25 [2 [аз [2 [т [| [лә ed 
E o C | = |] 


reserved reserved 


Type 


m КЕ |а Е Е и С С С С СЗ С еа Е ОСЗ С 
L1 әҙә Pp=m 
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NEN —— 


clk dcam cfg 


Field Name Type Reset Description 
Value 
pug [Ro [oo [Reseved ^ — — 


өеме [рэ] [Ro [оф [Reseed — — — — — — — — 
Demi [пва [Ro oo [Resend — — — — — — — 


Deed |та [RO oo [nes — — — — — 


сік dcam sel [1:0] RW 0x0 clk_dcam_sel: clk_dcam source selection 
280: clk 76 8m 
2'hi:clk 128m 
2'h2: clk 256m 
2'h3: clk 312m 


8.9.1.5 сік vsp сід 


C [o [so] [2 T [s [25 [2 5 [2 [т [ж [лә [| | v [15] 
| ше [o om m] 


reserved reserved 


clk vsp cfg 


Field Name Type Reset Description 
Value 
pug [Ro [oo [Reseved —— — 


eseme Es: [RO Joo [nes — — — — — — — —] 
елеч [isa [Ro Joo [nes — — — — — — — —] 


шына “(та [m foo Тава 


сік vsp sel : 1: 0] clk_vsp_sel: clk_vsp source selection 
210: сік 76 8m 
2'h1: clk_128m 
2'h2: clk_256m 
2'h3: clk 312m 
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[L И ПО ИНЕ ОО 


8.9.1.6 clk_isp_cfg 


[ exo [ БЕРБЕСІТТҮГІСІ [окш | 
Cen [o о [2 [5 T [s [25 ][ 5 [2 [т [ж [лә [те [зт [15] 
um] == ЕЕ 


reserved reserved 


clk_isp_cfg 


Field Name Type Reset Description 
Value 
Вега [RO [oo [ве — _ 
wate) |Ro [oo [Reseved ^ — 
пыз [RO oo Reed CS 
(na [Ro |99 [asma | 


сік isp sel [1:0] RW 0х0 clk_isp_sel: clk_isp source selection 
210: сік 76 8m 
2'h1: clk_128m 
2'h2: сік 256m 
2'h3: clk 312m 


8.9.1.7 сік jpg сід 


Lm [o [so] [2 o [s [25 29 [аз [2 [т [ж [лә [| | v [15] 
гт аа ООО 


reserved reserved 


Pen КЕ е |з ае и о С С Е е е а о о а о 


сік jpg cfg 
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ОИ mme ИИ 
Value 

reserved [изо foo [воа 

freseved Газ |Ro [oo [ее CS 

fresened [пуй [RO оюма 

reserved [тод [Ro |99 [mend — | 


clk_jpg_sel [1:0] RW 0x0 clk_jpg_sel: clk_jpg source selection 
280: clk 76 8m 
2'hil:clk 128m 
2'h2: clk 256m 
2'h3: clk 312m 


8.9.1.8 clk mipi csi cfg 
0x0000003C сік тірі csi cfg (0x00000000) 


| ci mipi csi сід | 
ниет 


- a reserved reserved = 


clk_mipi_csi_cfg 


Field Name Type Reset Description 
Value 
SE СЕНА Е НИ 
SS | Нан СЕ 


clk_mipi_csi_pad_sel: clock source from pad, 
active high, default value 21'hO 


Reserved 
Reserved 


8.9.1.9 сік cphy cfg cfg 


0x00000040 clk cphy cfg cfg (0x00000000) clk cphy cfg cfg 
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ШІН ЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕЛЕДЕЛЕЛЕЛЕЛЕ 
ww 2-4. ООО 


- reserved reserved 


= eee 
EN / 


clk_cphy_cfg_cfg 


ome n a NX. 8888 
Value 

fresened [зоо [oo [воа 

зеет |рәл6 |60 [oo [аа 

freseved [rse [RO oo [Rene — | 

эе [лп [RO oo [ее  — | 


clk cphy cfg sel RW 0x0 сік cphy cfg sel: сік cphy cfg source selection, 
default value = 1'hO 


8.9.1.10 сік orp tck cfg 


Cen [o [so] [2 [2s [25 [2 5 [2 [5 |  ] vo [| e [v [15] 


- = reserved reserved 


reserved reserved 


[Tw | 
| Peset | MES БЕ КС ИН И Е ВИ ОЗ СН В 


a Е ЕА Е nome ПЗЗ 


clk_orp_tck_cfg 


Field Name Type Reset Description 
Value 
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Teva [era [Ro [OO [ше — — — — — — ——] 
шені” ЛЯ [RO [о meme Uoi 


г огр іск раб” = clk_orp_tck_pad_sel: clock source from pad, 


active high, default value 21'hO 


Desi ива |o oo Reed ——— —  —  — — — 
өеме [ти [RO [oo [неш — — — — — — — — 


8.10 MM AHB control register 


8.10.1 MM TOP MM AHB RF Register Address Map 
Base address: 0x60D00000, 


[ern [Wome — — — Umen F 
[mw — weresr — ОИ 
omm [wees | — 
[ow Е ООО | 
оо 


8.10.1.1 АНВ_ЕВ 


0х00000000 АНВ_ЕВ (0х00000000) АНВ_ЕВ 
0х00001000 АНВ_ЕВ 5ЕТ АНВ_ЕВ 5ЕТ 


0х00002000 АНВ_ЕВ CLR АНВ_ЕВ CLR 


| Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 26 | 23 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 
x - 22) 


reserved 


Name 
и 5 


à e A к: е A pu x 
reserved 
x. E ES с ES 


| Type | 
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Резе: | о [оо {о [о јо [о јо [о [оо [о [о о (о [о 


АНВ ЕВ 


Field Name Type Set/ Reset Description 
Clear Value 


Ся UN С И ВСЕ 
[exes — [i m [зб [о [жыз — — — 


[owes [п [nw [зс oo [ом — — — — 


8.10.1.2 AHB RST 


0x00000004 AHB RST (0x00000800) AHB RST 
0x00001004 AHB RST SET AHB RST SET 


0x00002004 AHB RST CLR AHB RST CLR 


| Bit_| 31 | 30 | 29 [28 | 27 | 26 | 25 | 2« | 23 | 22 | 2t | 20 | 49 | 16 | 17 | 16 | 


reserved 


Pe [o 
=I 


AHB_RST 


Field Name Type Set/ Reset Description 
Clear Value 


Leer — [mmm [so [ [шю ЕСО 
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MMU SOFT RS | [14] MMU SOFT RST 
y 


xa sorne [na mw sc os foreso | 


MM_MTX_SOFT_ [12] MM_MTX_SOFT_RST 
RST 
OR1200_SOFT_ [11] OR1200 SOFT RST 
RST 


Ror отт эт [noa mw [sc os morsorrme — — — —] 


: 


Les sorrmsr [m mw [sc os [ӨЗӨН | 
сә воет est [ts mw [sc oo fessor — | 
“ағ sorrmsr|ts mw [sc oo [vsr sorres —  — — 


ISP CFG SOFT |[3] RW S/C 0x0 ISP. CFG SOFT RST 
RST 

ISP LOG SOFT |[2] RW S/C 0x0 ISP LOG SOFT RST 
RST 

3 


8.10.1.3 GEN_CKG_CFG 
0x00000008 GEN_CKG_CFG (0x00000000) GEN_CKG_CFG 


| в | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 26 | 29 | 22 | 2t | 20 | 49 | v8 | 17 | 16 | 
Nm = 


reserved 


reserved " L. pa ? 
N 


= ЕСЕ 


GEN_CKG_CFG 
вама | Bt | Type | Reset | бесш | 
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л л єє 
шыны” [mea [no [oo [mem 777 


MM MTX AXI C MM MTX AXI CKG EN 
KG EN 

MM AXI CKG E MM AXI CKG EN 

N 

JPG AXI CKG E ШЕ m |, JPG AXI CKG EN 

N 

VSP AXI CKG E VSP AXI CKG EN 

N 


ISP AXL СКО E ISP AXI СКС ЕМ 
DCAM | AXI. СКС БН ҚАН Бай DCAM AXI СКО EN 

SENSOR | СКО. — LN SENSOR CKG EN 
МІРІ CSI CKG.. | [1] МІРІ CSI СКС EN 
EN 

CPHY CFG CK proque ee CPHY CFG СКС EN 
| EN 


8.10.1.4 MIPI CSI2 CTRL 
0х0000000С MIPI_CSI2_CTRL (0х0000000С) МІРІ CSI2 CTRL 


| BM [1 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 |18 | 17 |16, 


reserved 


МІРІ СРН 
reserved Y_SAMPLE 
_SEL 


| Type | 


MIPI_CSI2_CTRL 


Field Name Type Reset Description 
Value 


eme: [Dis [Ro [oo ЕО 


МІРІ CPHY SAM | [ 4: 3] RW 0х1 МІРІ CPHY SAMPLE SEL 
PLE SEL 
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МІРІ CPHY SYN | [ 2] RW 0х1 MIPI_CPHY_SYNC_MODE 
C_MODE 


МІРІ CPHY TES МІРІ CPHY TEST CTL 
ТІСТІ. 


МІРІ СРНҮ SEL ІП АМ |00 | МІРІ CPHY SEL 


8.10.1.5 MM_QOS_CFG 
0x00000010 MM_QOS_CFG (0x01000000) MM_QOS_CFG 


rn Fr dps ЕЕ 


QOS_R_DCAM QOS W DCAM QOS R JPG QOS W JPG 


QOS R ISP QOS W ISP QOS R VSP QOS W VSP 


MM QOS CFG 


Field Name Type Reset Description 
Value 
QOS В. DCAM | [31:28] QOS for DCAM Read 


QOS W DCAM | [27:24] QOS for DCAM Write 
QOS R JPG [23:20] QOS for JPG Read 


8.11 GPU Clock Control Register 
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8.11.1 GPU_TOP_GPU_APB_RF Register Address Map 
Base address: 0x60100000, 


0x0000 APB_RST APB_RST 


ome — [жаштан | —  — — — — 
oum — —[wscxcmsr ООО 
oma окон | — — Jj 


8.11.1.1 APB_RST 


0x00000000 APB_RST (0x00000000) APB_RST 
0x00001000 APB_RST SET APB_RST SET 


0x00002000 APB_RST CLR APB_RST CLR 


Еа ЕЕ Slee Sse i 
си | | || . 


reserved 


Eme 6 


ÀE оц Е 


i 

SO 

FT 

RS 

T 
ыл ———————— 


APB RST 


Field Name Type Set Reset Description 
Clear Value 
erm |n | foo Rem — 


8.11.1.2 APB CLK CTRL 


0x00000004 APB CLK CTRL (0x00000002) APB CLK CTRL 
0x00001004 APB CLK CTRL SET APB CLK CTRL SET 


0x00002004 APB CLK CTRL CLR APB CLK CTRL CLR 
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Pe Se See eee p 


Type 


MEM V 
сост | ОО 5 
КИЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЛЕЕЛЕЖЕЛЕЛЕЛЕЙ 
БЛЕЛЕЛЕЛЕИЛЕНЕЗЕЛЕЕШЕНЕЛЕНЕНІЕІ 


гез 
еа 


w) ë ë e ëa w — 
s| oss = 
ае О С о ОС С ОС О ОС С ОСЗ ОЕ С ОСЗ EE 


APB_CLK_CTRL 


pom n [m | ear ЕЕЕ 
Clear Value 

[eewd ране |Ro | [60 Ree 

Пееме Пу Fo | vo [nese ^ | 


CLK GPU SEL [ 2: 0] RW S/C 0x2 CLK GPU SEL 
0 : 153.6M 
1:192M 
2 : 256M by default 
3 : 307.2М 
4:384М 
5:512М 
6-7 : Reserved 
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